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DIEN VAN KHAI MAC
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GS.TS. Vii Triéu Man

Kinh thua cac vi khach quy,

Thua céc vi dai biéu va toan thé Hoi nghi,

Ho6m nay Hoi chung ta c6 dip trd lai Tdy Nguyén dung vao dip 48 nam chién thing
Budn Ma Thudt mé dau cho cudc tong tién cong va chién dich H6 Chi Minh lich sir giai
phong hoan toan mién Nam thong nhat dat nudc vao ngay 30/4/1975.

Hoi thao 1an thar 22 cua Hoi hom nay duoc td chuc véi su giup do nhiét tinh cla
Trudng Pai hoc Pong A Pa Nang va Truong Dai hoc Tay Nguyén. Thay mat ban l4nh
dao Hoi va toan thé hoi vién chung toi xin chan thanh gt 101 cam on t6i hai truong va
cac don vi tai tro, gitp d& kinh phi, noi dn ¢ cho cac dai biéu ciing nhu déng gop to
chure hai ngay tham quan, du lich Tay Nguyén sau Hdi thao.

VE TINH HINH CHUNG CUA HOI
Vé phat trién to chirc: ndm 2001 nim 2008 nim 2018 nim 2022

a) S6 hoi thanh vién 4 14 20 25
b) Tong sb hoi vién 60 300 680 802
c) Hoi vién tri thirc ~ 100% 100% 100% 100%

1) Trong 22 nim qua Hi da to chirc 22 cudc hdi thio tai cac dia diém khac
nhau trén ca nwée nhu: Pai hoc Nong Lam thanh phdé HO Chi Minh, Pai hoc Néng
nghiép | Ha Noi (nay 1a Hoc vién Nong nghiép Viét Nam), Vién Cay dn qua mién Nam,
DPai hoc Vinh, Vién KHKT No6ng Lam nghi¢p Tay Nguyén, Vién KHKT Nong Lam
nghiép mién nui phia Bic, Vién Nghién ciru Cay bong va PTNN Nha H6, Pai hoc Nong
Lam Hué, Pai hoc Su pham ba Nﬁng, Pai hoc Céan Tho, Pai hoc Dong A Pa Na:mg...
Céc cudc hoi thao di cong bd 693 cong trinh nghién ctru khoa hoc véi trén 6.112 trang in.
Trong s cc cong trinh nay c6 t6i 564 cong trinh ¢6 tmg dung phong trir tryc tiép mang
lai hi€u qua kinh té thiét thuc cho céc loai cay tréng gém lua, rau, hoa, qua, cay cong
nghiép, trong d6 nhiéu ciy c6 gia tri xuat khau cao... Nhiéu vi sinh vét gdy bénh mai co
tén cac tac gia Viét Nam da co trong Ngan hang gene cuia thé gidi.
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2) Pua ra cac giong chdng chiu bénh, cic hé thong, cac phwong huwéng phong
trir méi, san xuat nhiéu san pham chan doan, nhiéu che pham sinh hoc

Ho6i d3 quan tAm tdi viée chon, tao ra cac gidng, dong cdy chéng bénh nhu: cac
gidng lua khang dao on, gidng lta khang bac 14 (Nguyén Thi Lang, Bui Chi Biru va ctv.;
Pham Van Du, Lé CAm Loan va ctv.; Phan Hitu Téon va ctv.; Bui Trong Thuy va ctv.).
Chon giéng chdng vang lun lua c6 (Pham Van Du va ctv.). Chon gidng khoai mi - sin
chéng TMV (Nguyén Tho va ctv.). Chon giéng thudc 1a chéng TMV bang ky thuat
RNAi (Pham Thi Van). Chuyén gene tao giong du du khang bénh PRSV (Ha Viét
Cuong, Vii Triéu Man va ctv.; Chu Hoang Ha va ctv.), gibng dua hau khing PRSV
(Nguyén Thi Thanh Nga va ctv.), giéng chéng bénh vang 14 cam (Nguyén Vin Hoa va
ctv.), gidng khang virus Tristeza (Nguyén Vian Phuong va ctv.). Chon gidng chanh leo
khang virus (Nguyén Vin Viét va ctv.), nghién ciru gidng trong tap doan 6t cay chong
bénh dém gan 14 virus (P4 Xuan Piép, Ha Viét Cuong, Vi Triéu Man). Nghién ctru
giong chdng vi khuan gy héo xanh (Tran Ngoc Hung va ctv.; Tran Thi Ba va ctv.). Phat
hién gene khang ray nau bang chi thi phan tir DNA (Phan Hitu Ton va ctv.). Phat hién
gidng chéng thdi ré sau riéng (Pang Thi Kim Uyén va ctv.). Phat hién giéng hoa cilic
chéng doc t6 ndm Fusarium (Lé Nguyén Lan Thanh va ctv.). Nghién ciru giéng gimg
chéng tuyén tring (Tran Vii Phén va ctv.).

Hoi da phéi hop voi Cong ty Vinaxanh ding hitu co sinh hoc phong chdng thanh
cong nhiéu bénh hai nguy hiém trén ho tiéu, bénh phytophthora hai cdy ca cao, bénh than
thu trén ot, bénh hai thanh long, cAy cam, cAy xoai va cac cdy an qua xuat khau trén hon
10 tinh va hon 20 loai cay trong khic nhau trong 8 nam trudc day. Hién nay chuong trinh
ap dung hitu co sinh hoc dang duge GS. Nguyén Tho chii tri phdi hop véi cac nha khoa
hoc Nhat Ban trién khai & Ty Nguyén va hai mién Nam, Béc c6 trién vong.

Hoi trd thanh noi tap hop cac don vi di dau trong nudc vé nghién ctru cai tién ky
thuat mai trong nghién ctru bénh hai thyc vat va gidng khang bénh. Hoi va phong thi
nghiém Trung tm Bénh cay nhiét d6i (Hoc vién Nong nghiép Viét Nam) di san xuat kit
ELISA virus Tristeza, PVX, PVY, ToMV, virus lua lun xoan la - RRSV, virus lua co -
RGSV, virus lia vang lui - RYSV va virus liia liin soc den phwong nam - SRBSDV bang
phuong phap tai to hop protein thanh cong. Cac bd kit chan doan da duoc nhan cup
vang trong Hoi chg Trién 1dm kinh té k¥ thuat Viét Nam - ASEAN + 3 (Kit di duoc
Trung tdm Kiém dinh sinh pham Bo Y té lam thir nghiém so sanh véi mot s6 kit do
Hang AGDIA (My) nhap khau co két qua twong dwong). Pay 1a két qua quan trong,
gitip cac tinh ving dich tiét kiém kinh phi va da phuc vu chan doan bénh virus RRSV va
RGSV hai lua & mién Tay Nam B9 trong dot dich 2010. Vién BVTV da san xuat kit
chan doan bénh vang 14 Greening 2017 - 2020.



21 - 23/7/2023 Hoi thado Qudc gia Bénh hai thyc vat Viét Nam 1an ther 22

San pham Trichoderma (Pai hoc Can Tho) di dugc thuong mai hoa nhiéu nam gidp
chbng bénh hai cdy an trai c6 ngudn gdc tir dat & dong bang Soéng Ctru Long. Céac ché
pham Trichoderma cua Vién Bao vé thuc vat c6 tac dung trir ndm trong dét, Vién con
c6 céc: ché pham sinh hoc trir nAm thdi x4m, hoan thién ché pham chdng bénh chét
nhanh, chét chdm céy ho tiéu 2014 - 2016, ché pham Phyto - M phong trir nAm Phytophthora
trén cdy c6 mui, xoai, siu riéng va ho tiéu. Vién Bong Nha Hé san xuit Trichoderma da
c6 hiéu qua trir bénh trén cdy bong, nho va ciy trong trong khu vic Ninh Thuén.
Trichoderma ciia Hoc vién Néng nghiép Viét Nam Ha Noi. Ché pham vi sinh ndm
Vinana va ché pham Hugo tri tuyén tring trén cdy ca phé, ho tiéu ciia Chi hoi Pai hoc
Tay Nguyén da két hop duge ky thuat cia Han Qudc thanh cong tai Dak Lik. Ché pham
sinh hoc trir rdy ndm Beauveria va Metarizhium cia Vién LUa dong bang Soéng Ciru
Long, ché phdm vi khudn Pseudomonas putida cia chi hoi Pai hoc Nong Lam Hué
chéng bénh hai vung ré, dugc cong nhan la san phém tu hao tri tué Viét Nam 2016
ngoai ra tac gia con nhan 22 giai thuong cap b va cip tinh khac. Vién Lua dong bang
Séng Ciru Long thuc hién quy trinh quan 1y tong hop bénh dao 6n lta. Ché
phdm Chaetomium CP2-VMNPB #rir ndm hai ché, ca phé, cao su 2015. Ché phim
CP1TT-VMNPB chéng tuyén tring 2020 cia Vién KHKT Nong Lam nghiép mién nui
phia Bic. Ché phiam sinh hoc HTD-CNSH-CF anh huéng sinh truéng cua cdy ca
phé, ché pham sinh hoc CAFE-HTDO1, HOTIEU-HTDO3 chéng bénh hai hd tiéu, ca
phé. Mot s6 vi khuan, xa khuan ciing da dugc Vién Cong nghé Sinh hoc nghién ciru co
tac dung chong ndm Penicillium digistatum, colletotrichum sp. Vién Cong nghé¢ Sinh
hoc ciing di nghién ctru ndm Paecilomyces sp. ¢ kha nang han ché tiéu diét cac loai
tuyén trung. Vién Cong nghé Sinh hoc con 1a noi tng dung nhiéu k¥ thuat sinh hoc
phan tir nhu: ing dung co ché RNAi, ldp ban dé lién két gene bang chi thi SSR, tao djt

bién gene, chinh sira gene, chuyén gene da doan.

Vién Sinh thai va Tai nguyén sinh vat nghién ctru tuyén tring lién quan bénh chét
héo cay thong, tuyén tring hai ca phé, tuyén tring hai vai va thir nghiém thuoc thao
mgéc Song Lam ND5O trir tuyén tring, cic cong tac vién phdi hop véi tac gia Shin san
Ichi Tto d& c6 nhiéu nam nghién ctru vi sinh vat d6i khang chdng vi khuan Pseudomonas
solanacearum Smith giy bénh héo xanh cdy ho ca. Nhom nghién ctru da cong bd ché
phédm vi khudn d6i khing Pseudomonas monteillii. Nguyén Xuan Hong va ctv. nghién
ctru phong trir bénh vi khuan héo xanh lac.

Vién Nghién ctru Cao su thuc hién 6 dé tai cAp Tap doan phong chong bénh cay cao
su, trong d6 co dé tai Sir dung ché phdam gdy rung ld nhdn tao phong trir bénh phan
trang trén vudn cao su giao tan. Vién KHKT Néng LAm nghiép T4y Nguyén nghién ctru
bién phép chdng tuyén tring cho ciy ca phé va hd tiéu, chong bénh Phytopphthora hai
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cay ca ca0. Vién Nghién ctru Cay bong va PTNN Nha Hé nghién ctru phong chong bénh
nim trén cay bong va nho tai Nam Trung Bo. Vién Khoa hoc Nong nghiép mién Nam
da thuc hién nhiéu quy trinh phong trir bénh cho cay trong. Tir 2017 - 2019 da ing dung
ché pham sinh hoc phong trir tuyén trung hai cdy khé qua (mudp ding) va cay ca tim,
da tng dung ché phiam nano bac trong phong trir bénh rau tai Ba Ria - Viing Tau. Vién
Cong nghé Sinh hoc di tng dungnano bac va dong e ché nam Penicillium
digitatum gay bénh méc xanh. Hoc vién Nong nghiép Viét Nam nghién ctru chi thi phan
tr DNA trong chon tao giéng lua, ca chua chéng bénh, chu tri 3 dy an hop tac qudc té

ve€ nghién ctru chon gidong chong bénh.

Hoi da dong gop quan trong trong két qua dap tat dich bénh laa lin xoan 14, lGa
vang lun tai mién Tay Nam B¢ va bénh lua lun soc den phuong nam va bénh vang lui &

mién Bac Viét Nam cung nhiéu bénh khac bao vé dugc san xuat.

Hoi da x4c dinh nhiéu bénh méi ¢ thyc vat phat hién va nghién ciru bénh xanh lin
bdng ¢ Vién Nghién ctru Cay bdng va PTNN Nha H6 va Hoc vién Nong nghiép Viét
Nam tai Ha Noi phat hién mot s6 bénh virus méi ¢ thyc vat tai mién Bic Viét Nam
nhu Kurzu mosaic virus, bénh lta vang lui, bénh lta Iun soc den phuong nam, dac biét
bénh lua lun soc den chuyén gia IRRI phat hién nham da dugc Phong thi nghiém Bénh
cay nhiét do1 Dai hoc Nong nghiép I va can bd Hoi phat hién ding, kip thoi, da giap Bo
Nong nghiép va PTNT chi dao kip ngan chan dich bung phat trén lua & mién Béc Viét
Nam. Céc tac gid Vién Khoa hoc Nong nghiép Viét Nam, Vién Béo v¢ thuc vat va Hoc
vién Nong nghiép Viét Nam phat hién céc virus trén chanh leo, phat hién nhiéu bénh hai
truyén qua hat giéng cac cdy trong nhu laa, ngd, rau va bénh trén cay duogc liéu. Tai Dai
hoc Nong nghiép | nam 1995 da nghién ctru bénh chum ngon chudi (Banana bunchy top
virus) ¢ Viét Nam. DPai hoc Nong Lam Tp. HO Chi Minh, Vién Béao vé thuc vat phat
hién virus gay bénh kham 1a san & Viét Nam. Vién Bao vé thuc vat da nghién ctru
c4c bénh Phytoplasma ¢ Viét Nam nhu bénh chdi ¢6 mia, tring 1a mia, phytoplasma hai
ltia, bénh choi rong hai nhin bang phuong phép sinh hoc phan tir gop phan dinh loai
nhom bénh phytoplasma ¢ Vi¢t Nam. Vién Béao v¢ thuc vat da chu tri va cung tham gia
phat hién 8 bénh virus médi, 29 bénh ndm, 1 bénh tuyén tring. Vién da hudng din nong
dan phong chéng dich ray nau ¢ mién TAy Nam Bo chdng lay lan bénh virus bao vé san

xuat trong nhi€éu nam.

Vién Khoa hoc Nong nghi€p Viét Nam phat hién virus trén tdp doan khoai mon,
khoai, khoai so. Vién Bao vé thuc vat va Pai hoc Nong nghiép | cung cac chuyén gia
Australia phat hién ndm phytophthora 1a nguyén nhan gay bénh thdi non cay dira. Dai
hoc Nong nghiép I da x4c dinh bénh do ndm Phytophthora hai cay c6i & mién Bic Viét
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Nam, Vién Lta dong bang Séng Ctru Long 4p dung quy trinh quan 1y téng hop bénh
dao 0n hai lua.

Trong nhiéu nim Bo mén Béo vé thuc vat, Truong Pai hoc Can Tho duoc su cong
tac ctia cac nha khoa hoc Pan Mach da nghién ctru str dung chét kich khang c6 ngudn
gbc khac nhau trong phong chéng bénh hai cay, dung hoa chat giy kich khang, dung vi
sinh vat d6i khang, dung dich trich thyc vat. Nhitng nghién ctu ndy mé thém mot
huéng nghién ctru mdéi 6 trién vong nganh bénh cay Viét Nam trong nhitng nim toi.

Cac bién phap phong trir ctia Hoi da di dung hudng bao vé mdi truong véi nhiéu
bién phap sinh hoc va canh tac két hop. Tuy nhién cach phat huy cac bién phép nay lau
dai con rat kho khan. Trong khi d6 chung ta chua qua tim thich dang téi nghién ctru
gidng chéng bénh mot bién phép rat hidu qua va it bi anh hudng cia moi trudng.

Tai Vién Cay an qua mién Nam mot cach tiép can véi nong dan trong viéc hudng
dan phong trir bénh ciy da dugc thuc hién, d6 1a viéc to chirc Bénh vién cdy trong theo
kinh nghiém cta céc nha khoa hoc Pan Mach da thanh cong trong viéc thuc hi¢n mo
hinh nay. Nhiéu co quan trong nudc d4 hoc tip mé hinh nay dé mé rong chuyén giao ky
thudt phong chéng bénh cho ndng dan. Bic biét c6 nhiing dé tai phuc vu cac dao xa
nhu nghién ciru bién phap phong chdng tong hop cac loai sdu bénh chinh hai cdy xanh
che bong trén quan dao Truong Sa (Vién Bao vé thuc vat) va cic giai phap mang tinh
téng hop nhu ba giam ba ting trong sin xuat tham canh IGa hay canh dong mau 16n
(Vién Lua dong bang Song Ciru Long).

3) Mot s6 sach, tai liéu bénh cdy va lién quan dén bénh ciy trong khoing 20
nim qua di dwoc xuit ban: Nguyén Ngoc Chau, Nguyén Vi Thanh Tuyén tring ky
sinh thue vat Viét Nam Nxb. Khoa hoc K¥ thuat Ha Noi 2000. Bui Chi Btru Twong tdc
giita ky sinh va ky chu trong bénh cdy trén co so sinh hoc phdn tir Nxb. Nong nghiép
2002. Bui Chi Biru chu bién Co 56 di truyén tinh khang sdu bénh hai cdy trong NXb.
Néng nghiép 2002 (Nguyén Thi Lang, Pham Vin Du, H6 Xuan Thién tham gia viét
phan di truyén va bénh cay). Vil Triéu Man Chan dodn nhanh bénh hai cdy trong Nxb
Nong nghiép 2003. Pham Vian Bién, Bui Cach Tuyén (d6ng chi bién) Cam nang sdu
bénh hai cdy trong Quyén 1, 2 Nxb. Nong nghiép, 2003, 2004. Nguyén Vin Vién, DS
Tan Diing Bénh ca chua do ndm, vi khudn va bién phdp phong chong Nxb. Nong nghiép
2003. Pang Vii Thi Thanh Cdc logi ndm gdy hai cdy trong ¢ Viét Nam Nxb. Nong
nghiép 2008. Vii Triéu Man Bénh virus hai lua Nxb. Nong nghiép 2009. Vii Triéu Man
(chu bién) Bénh virus hai thuc vat o Viét Nam Tap 1 va 2 Nxb. Nong nghiép 2010 -
2012 (sach chuyén khao). Pham Quang Thu Sdu bénh hai rimg trong Nxb. Nong nghiép
2011. Nguyén Vin Tuit Nghién citu va g dung cdc tdc nhdn, ché pham sinh hoc
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trong Bdo vé thwc vdt Nxb. Nong nghiép 2011. Nguyén Vin Tudt, Pham Ngoc
Dung Nghién ciru nam Phytophthora gdy bénh chét nhanh cdy hé tiéu va bién phdp
qudn 1y bénh téng hop Nxb. Néng nghiép 2012. Tac gia Nguyén Van Tuit con tham gia
viét 5 cudn sach tiéng Anh xuét ban & nudc ngoai va & Viét Nam. Bui Cach Tuyén (chu
bién) Tuyén tring hai cdy trong Nxb. Nong nghiép 2013. Bui Cach Tuyén (dong chu
bién) Cay ho tiéu, bénh hai va bién phdp phong trir, Nxb. Nong nghiép 2013. Pham Vin
Kim Cdc bénh hai hia quan trong ¢ dong bang S6ng Ciru Long Nxb. Nong nghiép
2016. Vi Triéu Man, Nguyén Van Tuét, Bui Cach Tuyén, Pham Vian Kim (déng chu
bién) va 82 tac gia Bénh hai cdy trong Viét Nam séch diy 643 trang kho 19 x 27 cm,
Nxb. Hoc vién Nong nghiép Viét Nam 2018 (sach chuyén khao) 1a mét tai licu téng
hop. Chu Hoang Ha, D& Tién Phat, Pham Bich Ngoc, Lé Tran Binh, Pham Thi Van Ung
dung céng nghé sinh hoc trong chon tao giong cdy trong khang bénh virus, Nxb Khoa
hoc tu nhién va Cong ngh¢, 2021 (sach chuyén khao). Cung v6i sach xuit ban trong va
ngoai nudc, rat nhiéu cong trinh di dugc cong bo trén cac tap chi qudc té, cac tac gia da
gop phan gidi thiéu va tao mbi lién lac qudc té. Trong d6 c6 nhidu bai dang trén cac tap
chi hang diu vé bénh cay trén thé giéi nhucac tap chi bénh cdy ndi tiéng:
Phytopathology, Journal of General Virology, Archive of Virology, Nemathodology. O
trong nudc PGS. Pham Van Kim va mot s6 hoi vién con tham gia subt 20 nim qua
trong céc chuong trinh huéng dan phong trir bénh hai ciy trong trén Pai Truyén hinh
Thanh phé Can Tho va cac tinh mién Nam. O mién Bic, trong mot s nim gan day tac
gia Pinh Vian Pirc cling d3 tham gia giai dap cac k¥ thuat phong chdng bénh hai ciy
trén Truyén hinh VTC 16.

4) V& tai chinh ciia Hoi: Ngudn tai chinh caa Hoi ludn chi c6 sé luong nhod phuc
vu cho mbi ky Hoi thao va in tai liéu, cho chi phi vin phong va cho hop tac qudc té.
Hang ndm hdi phi ctia cac hoi vién, tién ung hg cta céc don vi va ca nhan dugc dua vao
quy cua Hoi. Mot s6 don vi dd cho muon Hoi truong, gop co so vat chét cho céac cudc
Hoi thao ciing gitp giam kinh phi hang nim. No6i vé tai trg cho Hoi, chung ta ludn
tuong nhé téi Giam déc Cong ty Hop danh sinh hoc néng nghiép Tran Minh Thanh,
da rat nhidu nim lac sinh thoi anh ludn tai tro, gitp d& Hoi ching ta 6n dinh hoat
dong. Chung toi ciing ludn nhé Cong ty Néng Viét do Giam ddc Pinh Qudc Hoa di
nhiéu nim déng goép cho cac cudc Hoi thao ctia Hoi. Cong ty ¢ phan BVTV TU |,
nhiéu cong ty, doanh nghiép, nhiéu chi hoi hang nim ngoai hoi phi da quan tam tai tro
cho Hoi nhu Chi hdi Pai hoc Can Tho, Chi hoi Vién Cong nghé sinh hoc Ha Nbi, Chi
hoi Vién KHKT Noéng nghiép mién Nam, Chi hoi Dai hoc Tay Nguyén va Vién
KHKT Néng Lam nghiép Tay Nguyén, ké ca cac hoi vién ca nhan... déu bang moi
céch giup Hoi on dinh hoat dong. Hoi va Truong Pai hoc Pong A ciing hudng téi ky
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két chuong trinh hop tac du an nghién ctru, chuyén giao céng nghé va trao ddi chuyén
gia trong linh vuc bénh hai thyc vat, néng nghiép, ndng thon dé phat trién tai Da Na:lng
va khu vuc Tay Nguyén.

Ky yéu Hoi thao Qudc gia ciia chiing ta da ton tai va phat trién trong hon 20 nim
qua, nhiéu nim gén day da duoc cong nhan 1a tai liéu khoa hoc cé gia tri cao dugc cép
chi s6 ISBN. Pong gop vao viée nay la cong lao cua toan Hoi trong d6 Ban bién tap co
cong 16n cho viée duy tri chat luong tai liéu nay. Bién tip vién TS. Pham Thanh Thuy
thuong tryc Ban bién tap 1a ngudi sip bai dua in cubi clng, 1a can bd Ban bién tap co
cong lao 16n sudt hon 20 nim qua cho su ton tai cua Ky yéu. Nhitng nim gan day bién
tap vién Nguyén Pic Khoa, Pho Tong thu ky Hoi dugc phan cong cung thuong truc
Ban bién tdp da dong gép cho viée tiép tuc nang cao chat lugng bai. Tir nam 2022 Ban
bién tap chinh thuc thanh lap, mac du ban nhiéu viéc, cac thanh vién da rat cb grfmg
duyét va gop y cac bai dung thoi han. Ban Chap hanh Hoi chan thanh cam on céc anh,
chi. Ban Chap hanh ciing cam on cac hoi vién da thuong xuyén dong hoi phi, cac don vi
tai trg da gitip cho ky yéu ton tai va phat trién.

BAO CAO HOAT PONG CUA HOI NGHIEN CUU BENH HAI THU'C VAT VIET
NAM NAM 2021 - 2022

1) Cong tac tap hop tri thirc: Phat huy truyén thong doan két nhét tri ctia Hoi tir
khi méi thanh 1ap, huong tng 10i kéu goi cia Pang va Chinh phi Hoi di nhic nhd cac
don vi trong toan qudc khoi phuc cac hoat dong sau dai dich trong tinh hinh méi. Ban
Chép hanh di chu v tiép tuc phét trién to chirc va xay dung cac don vi Chi hoi 1on hon
khong chi bé hep trong mot co quan ma c6 thé mé rong trong mot tinh, mot thanh phd.
Pho bién rong rai diéu 1é cua Hoi chuan bi tiép tuc phat trién nghién ctru khoa hoc va
phuc vu san xuat sau dai dich. Hoi da thanh 1ap thém chi hoi madi & Vién Nghién ciu
Lam nghiép, Chi hoi Truong Dai hoc Pong A Pa Nang, Chi hoi Khoa Cong nghé nong
nghié€p, Truong Pai hoc Cong nghé thude Pai hoc Quéc gia Ha N§i. M6 rong Chi hoi
Vién KHKT N6ng Lam nghiép mién niii phia Bac thanh Chi hoi Pha Tho (bao gom cé
thanh vién ciia Truong Pai hoc Hung Vuong va Truong Pai hoc Su pham). Hoi da
chuyén dich Van phong tir Hoc vién Nong nghi¢p Viét Nam sang Vién Bao vé thuc vat.
Tir cudi nam 2021 dén nay da c6 thém hon 40 hoi vién méi xin tham gia Hoi ¢ khap cac
viing Bic, Nam, mién Trung va Tay Nguyén. Phan ddu dén hét nhiém ky nay Hoi s& c6
gan 900 hoi vién.

2) Thong tin pho bién kién thirc: Bénh kham 14 sin 1a mot bénh virus nguy hiém
nhanh chéng lam chét hang loat cay gay mat mua sin - cay luong thuc hang dau cia
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chau Phi. Bénh d3 lan dan qua cac chiu luc va mot s6 nim gan day da xuét hién va pha
hoai & mot s6 vung mién nai nuée ta gdy thi¢t hai nghiém trong. Pé thuc hién nhiém vu
phé bién kién thuc thyuc hién dé tai dang ky voi Lién hiép Hoi, Chi hoi Vién Béao vé thuc
vat to chire Hoi nghi tap huén tai xa Thuong Ninh, huyén Nhu Xuén, tinh Thanh Hoéa
cho 60 hoc vién cua dia phuong vé K¥ thuit nhan dang va phong chéng bénh virus
kham 14 san. Hoi nghi tap huan da thuc hién tir ngay 3/6 dén ngay 5/6/2022 véi cac ndi
dung 1y thuyét va thuc nghiém dong rudng mang lai hiéu qua thiét thuc cho viéc phong
chéng bénh tai dia phuong. Dot tdp huin di thanh cong.

3) Nghién ciru khoa hoc va phat trién cong nghé: Dén dau nam 2022 da co 72
cong trinh nghién ctru ciia cac hdi vién duge cong bd, co dén 23 cong trinh nghién ciru
céc bién phap sinh hoc dung vi khuan d6i khang 8 bai dung vi khuan ddi khang, 6 bai
dung xa khuan d6i khang, 5 bai dung nam ddi khang, 2 bai vé bacteriophage, 2 bai ding
dich trich thuc vat. 25 bai con lai c6 9 bai vé cac bién phép canh tac, hitu co, dung giéng
chéng bénh. 16 bai con lai co 12 bai nghién ciru vé nguyén nhan gay bénh nam va 4 bai
vé nguyén nhan gay bénh do vi khuan. Noi chung cic nghién ciru da di dung huéng va
nam 2022 ciing c6 Xu hudng tuong ty. Tuy nhién hién nay cac san phdm mudn c6 gia tri
cao phai tuan theo chudi gia tri qua nhiéu budc thyc hién vi vay nghién ciru ciia ching
ta can phat hi¢n bénh trén nhiéu dang cua mot loai san phém.

4) Cac hoat dong khac: Theo diéu 18 Hoi do Bo Noi vu phé duyét, Hoi Nghién ciru
Bénh hai thyc vat Viét Nam dang xin chuyén bao cdo Hoi thiao Qudc gia hang nam thanh
Tap chi Nghién ciru Bénh hai thue vit Viét Nam (Vietnamese Phytopathology) bang hai
thir tiéng Viét Nam va tiéng Anh. Tap chi nay s& gitip cho Hoi thuc hién rong rai giao
Iuu quéc té. Tuy nhién do céc thu tuc con dang dugc hoan thién dan, viéc doi sang tap
chi con can c6 thoi gian.

5) Phwong hwéng hoat dgng méi ciia Hoi: Hién nay tinh hinh trong nudc va thé
gidi co nhiéu bién chuyén nhanh chéong. Cach hoat dong ciia Hoi chiing ta khong thé
tiép tuc nhu cti. Ho1 kéu goi cac chi hoi can c6 quan diém doi méi nhanh chong, tim
hiéu nhitng van dé trong san xuat can dén sy gitp dd cia cac kién thic khoa hoc ciia
chung ta. C6 nhitng k¥ thuat chua biét phai hoc dé 1am. Mé rong viée hop tac qudc té,
tich cuc tham gia cac chuong trinh trén 1anh thd Viét Nam. Tir d6 tim ra dé tai, chuong
trinh tao kinh phi dé hoat dong. Néu chi 1am viéc nhu cii Hoi chung ta sé khong thé hoat
dong, khong 1am duogc nghién ctru va phuc vu san xuét nhu trude day.

Ngay thanh 1ap Hoi chi c6 60 hoi vién, dén nay chiang ta da co hon 800 hoi vién,
Hoi c6 10 gido su (Ha Minh Trung, Vii Triéu Man, Nguyén Tho, Bui Chi Biru, Nguyén
Thi Lang, Nguyén Thi Thu Cuc, Nguyén Van Tuit, Bui Cach Tuyén, Phan Hitu Ton,
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Pham Xuén Hoi); 20 Phé gido su va hon 100 Tién si. Vi cac hoat dong trong va ngoai
nudce rat phong phi, thé hién rd vai trd cta nganh bénh cay véi san xuat va doi séng x4
hoi. Ngay nay Hoi d c6 tu cach phap nhan, thanh vién caa Hoi Bénh cdy chau A Théi
Binh Duong va ¢6 quan hé voi nhiéu hoi bénh cay thé gisi, chung ta can quyét tim
manh m@ tién 1én.

Gid phut ndy chung ta ludn tuéng nhé dén cac thé hé di trude va cac dong nghiép
d3 mai mai di xa nhu cac nha nghién ciru bénh cay Nguyén Hiru Thuy, Bui Van Ich, Vil
Khic Nhuong, Lé Van Thuyét, Vi Hoan, Pham Vian Bién... déng gop cua cac anh cho
nganh bénh cdy Viét Nam s€ mai dugc chiing t6i ghi nhd.

Két thuc 161 khai mac nay Ban chap hanh Hoi va toan thé hoi vién vo cing thuong
tiéc PGS. Pham Vian Kim, nguyén Pho Chu tich Hoi di vinh vién di xa chung ta vao
ngdy 14/5/2023 sau mot thoi gian 1am bénh ning. Chung toi xin dé nghi toan thé hoi
nghi gianh mdt phut méac niém dé tudng nhd PGS. Pham Van Kim.
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VO CUNG THUONG Tll“s'q PGS. PHAM VAN KIM,
NHA KHOA HOC LGN CUA NGANH BENH CAY
VA BAO VE THUC VAT VIET NAM

V6 cung thuong tiéc PGS. Pham Vin Kim, ngudi
anh, nguoi thay, ngudi ban, ngudi dong chi than thiét
ctia nhiéu thé hé cac can bd nghién ciu, giang day
bénh cay va dong ddo nong dan lao dong dong bang
Séng Ctru long va ca nudc.

PGS. Pham Van Kim sinh ngay 07 thang 10 ndm
1940 tai Go Coéng Tay, Can Tho. Ngay khi con 1a hoc
sinh trung hoc pho thong 6ng di theo gia dinh 1én Di
Linh, Lam Pong chiam bon vuon ca phé tiép xtic véi
nghé néng tir lac dy. Roi 6ng xin vao hoc Khoa Nong
hoc, tdt nghiép Nganh Nong hoc 6ng nhan cong viéc
tai Vién Khao ctru Nong nghép Sai Gon. Nam 1967,
ong duogc biét phai sang lam viéc tai Truong Cao déng
Nong nghiép thudoc Vién Pai hoc Can Tho - nay la
Truong Pai hoc Can Tho. Tir nim 1973 - 1976 6ng
nhan dugc hoc bong cao hoc va thuc hién hoc tap tai Nhat Ban. Sau nhitng nam hoc tap
va lam viéc tai Nhat Ban, ong da quyét dinh khong tiép tuc 1am tién s ma tré vé khi dat
nuée con vo cung nhiéu kho khian sau gidi phong. Nam 1977 ong vé lam viéc tai
Truong Pai hoc Can Tho. Nam 1980 ong tr¢ thanh Pho Chu nhiém Khoa Tréng trot,
nam 1990 kiém chirc Truéng B mon Bao v¢ thuc vat cho dén lac nghi huu. Trong sudt
méy chuc ndm qua 6ng da dem hét nhiét tinh va stc luc xay dung Nganh Bao v¢ thuc
vat, Nganh Bénh cdy cua DPai hoc Can Tho thanh mét don vi khoa hoc viing manh, dong
gop cho nghién ciru, giang day, dio tao nhiéu nha khoa hoc tré cho Nganh. Dic biét tir
nhitng ngay dau méi thanh 1ap Ho1 Nghién ctru Bénh hai thuc vat Viét Nam, véi cuong
vi 1a Pho Chu tich Hoi ong d3 c6 rat nhiéu dong gop xay dung va phat trién t6 chirc cia
Ho6i dé Hoi phat trién nhu ngay nay. La ngudi thay cta nhiéu thé hé hoc tro éng da
giang day cho nhiéu khéa hoc, hudng dan hon 200 sinh vién 1am lun an tot nghiép, 30
hoc vién cao hoc va 3 tién si Nganh Bénh cay, Bao v¢ thuc vat.

Ong tham gia viét nhidu gido trinh ciia Nganh, 14 tic gia nhidu sach chuyén mén
nhu: “Sdu bénh hai hia quan trong & dong bang Séng Ciru Long”, Nxb. Pong Thap
1996; “Cdc nguyén 1y bénh hai cdy trong”, Nxb. Pai hoc Can Tho nim 2000; “Vi sinh
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hoc dai cwong” nam 2000; “Vi sinh vat dar’ nam 2000; “Sinh ly sinh thadi ném” nam
2003; “Phdn logi nam” nam 2004. La mot trong bdn tac gia chu bién cudn “Bénh hai
cay trong Viét Nam” c6 82 tac gia viét dai hon 643 trang xudt ban nim 2018.

Ong tham gia va chu tri nhiéu cong trinh nghién ctu nhu: cung GS. V4 Tong Xuén,
PGS. Nguyén Vin Huynh phong chéng dich ray nau ¢ dong bang Song Ctru Long thanh
cong vao nim 1978. Trong nhiéu nim 6ng cung nhém nghién ciru ciia B mén Bao vé
thuc vat dd gop phan phat hién phong trir bénh vang 14, chin sém, bénh thdi ré cay co
mii va thuc hién dung chit kich khang chéng bénh trén cay trong c6 hiéu qua. Dic biét
trong phong chéng dich bénh lua lun xoan 1a, vang lin ong da tich cuc tham gia ban
chéng dich va chi dao dung kit ELISA (san pham cta Hoi) chan doan phat hién sém
bénh, gop phan tham gia t6 chirc gieo sa dong loat chéng bénh thanh cong.

Ong tham gia va chi tri nhiéu hoat dong hop tac nghién ciru khoa hoc véi cac
chuong trinh ctia IRRI, DANIDA-INDICA, CABI v.v....

La nguoi ban 16n ctia ndng dan, tir nam 1978 6ng di tham gia huéng dan k¥ thuat
phong chong bénh hai ciy trong trén Pai Phat thanh va Truyén hinh thanh phé Ho6 Chi
Minh, Can Tho va sau nay 1a cic tinh Séc Tring, An Giang, Hau Giang, Vinh Long,
Tién Giang, Kién Giang, Pong Thap, Long An.

V6i rat nhiéu thanh tich trong qua trinh cong tac 6ng da nhan dugc nhidu danh hiéu
va giai thuédng khoa hoc. Pugc nhan danh hi¢u Nha gido uwu ti ndm 1992, hai Béng
khen ctia Thu tuéng Chinh phu, Danh hiéu Bong lta vang 2010, nhiéu Bang khen ciia
Bo Nong nghiép va Phat trién nong thon, Bo Gido duc va Pao tao. Nhiéu huy chuong
va ky niém chuong trong d6 c¢6 Huy chuong Vi sy nghiép truyén hinh.

Ong mét di 1a Hoi mat mot nguoi anh 16n, luén 4n can chu déo véi cac thé hé tre;
nhimng ngudi néng dan mat di mot nha khoa hoc ludn thuong yéu gitp dd, chi bao timg
chi tiét phong chéng bénh hai; Truong Pai hoc Can Tho va Hoi Nghién ciru Bénh hai
thuc vat mat di mot nguoi thﬁy, mot nha khoa hoc 16n ctia Nganh.

Ban Chép hanh HQi Nghién ctru Bénh hai thyc vat Viét Nam va toan thé hoi vién
ctia Hoi s& mai mai ghi nhé tim guong trong sang ciia 6ng. Ong s& song mai trong su
nghiép cua Hoi ching ta.

Chu tich Hoi
GS.TS. Vii Triéu Man
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TONG QUAN: GIONG KHANG BENH
TRONG KY NGUYEN OMICS

Bui Chi Biru', Nguyén ThiLang'

1Hc_">i Nghién ctru Bénh hai thuc vat Viét Nam

TOM TAT

Co ché phan tir lién quan dén tinh khdang bénh so lwong chwa dwege biét nhiéu, tuy
nhién c¢é nhitng tién bg dwoc ghi nhdn mdy nam gan day. Pé la tinh khdng s6 lwong voi
nhitng thu thé nhéan biét, ddac biét la thu thé NLR, phat hién ra nhitng effectors cua
pathogen bén trong té bao. Cdc thanh phan truyén tin hiéu mién dich bao gom mét loat
sw kién: yéu to phién ma TFs, protein kinases,... Ching dwoc quan sdt trong ngi dung
truyén tin hiéu va phan img tw vé cia cdy trong. Chwa bao gio vai tro ciia
phytohormones (hé bién duwong) thu hit dwege sy chii y nhiéu dén nhiwe vay. Pdy la hop
chdt ¢é phan tir nhé diéu tiét cdc tién trinh truyén tin hiéu, san sinh ra nhitng co ché
bién dwéng, théng qua twong tdc voi cac protein thu thé. Phytohormones, bao gom JA,
SA, ethylene (ET), abscisic acid (ABA), auxin, gibberellins (GAs), cytokinins (CKs), va
brassinosteroids (BRs), tich cuc tham gia hé thong tw vé ciia cdy trong. Di truyén biéu
sinh ¢6 vai tro quan trong trong hé théng phong thii cuc bé tai noi bi xdm nhiém va c6
thé tao ra hé thong kich khdng tai nhitng mé cach xa dé. Chinh sira hé gen tai ving dich
promoters ciia gen nhiém, dé tré thanh giong khang ciing dwge thao ludn trong bdi viét
tong quan nay, véi nhitng thanh céng nhat dinh.

Tur khoa: cAMP (protein kinase A), MAMP: microbe-associated molecular pattern,
MAPK (mitogen activated protein kinase), NLR (protein thé nhdn c6 domain NB),
PAMP: pathogen-associated molecular pattern, PRR: pattern recognition receptors,
PTI: PAMP-triggered immunity.

1. DAN NHAP cia tin sinh hoc; hé bién dudng
(metabolomics) v6i nhimg co chit so cip
va thtr cap; ngan ay hinh thanh nén mot ky
nguyén mang tén OMICS, giai thich tuong
tac rat phic tap giita ky sinh va ky chu.

Cay trong phat trién nhiing co ché tinh
vi dé chéng lai xdm nhim pathogen.
Thanh tyu cta h¢ gen hoc (genomics) qua
gidi trinh ty toan bd genome; hé phan tir )
phién ma (transcriptomics) qua phd thé Tinh khang bénh s6 luong QDR
hién heatmap; hé protein qua nhing tuong (ql‘lgntita‘Five disease resistance) dugc di€u
tic rét tinh vi cong v6i nhimg thanh tyu Khién boi nhimg QTLs, ¢6 anh huong thi
yeéu dén trung binh. Trai lai, tinh khang
bénh dinh tinh (qualitative) 1a tinh khang

Nguoi phan bién: GS.TS. Vii Tri¢u Man
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ho‘én toa‘ivn, muc do khang cao, trér} co §(")r
di€u khién boi mot gen, c6 phan bo chuan
ludng cuc (bimodal) vé tinh trang khang
bénh (Pilet-Nayel et al., 2017).

Co ché phan tir lién quan dén QDR
duoc Gou et al. (2023) tong hop trong bai
viét noi tiéng trén tap chi Science. Hé
théng hai 16p (two-tiered system) duoc
thao luan dé phat hién pathogen cia ciy
chu. B6 la PTI (pattern triggered
immunity) va ETI (effector triggered
immunity) (Jones va Dangl, 2006; Zhou
va Zhang, 2020; Wang et al., 2022 a).

PTI lién quan dén sy phat hién
pathogen gan cic phan tt MAMPs/PAMPs
& bén ngoai t& bao. (MAMP: microbe-
associated molecular pattern; PAMP:
pathogen-associated molecular pattern).

MAMPs duogc dinh nghia la tinh chét
dac biét bao thu cua pathogen (Bent va
Mackey, 2007).

Bén canh d6, cac phan tir gdy ton thuong
DAMPs  (damage-associated molecular
patterns) la nhiing phan tir ndi sinh, duoc
phong thich vao khong gian bén ngoai té
bao, khi pathogen xdm nhiém vao cay chu.
Chung bao gdm oligogalacturonides (OGs)
va ATP ngoai bao (Zipfel 2014).

Thu thé ghi nhin & mat ngoai té bao
PRRs nhan biét phan tt MAMP cilia
pathogen. Sau d6 tin hiéu dugc truyén vao
bén trong té bao, kich hoat PTI (Couto va
Zipfel, 2016).

Ly thuyét hai 16p bao vé ciia Dangl et
al. (2013) bao gdom PTI va ETI, duoc md
ta tom tat nhu sau:

PTI (pattern-triggered immunity):
mién dich khdi dong nho PAMP) nhan
biét tir bén ngoai té bao cuia 16 trinh truyén

tin hi¢u, san sinh ra ROS (reactive oxygen
species), h¢ men MAPKs (mitogen-
activated protein Kkinases) va san sinh
dong chay calcium (Zipfel et al., 2006;
Tian et al., 2019).

ETI (effector triggered immunity): la
16p thér hai nhan biét dugc effectors.
Pathogens tiét ra mot bo vii khi proteins
cua chung (arsenal of proteins) dugc goi
la effectors; khi chiing xam nhiém vao
trong t& bao cdy chu. Chuc ning cua
ching 1a tao diéu kién dé dang, ting
cuong tién trinh phét sinh bénh. C6 nhiing
effectors c6 thém vai trd quan trong dé G
ché PTI (Bent va Mackey, 2007).

Ky chu ¢6 nhiing phan tir NLRs (NOD-
like receptors hay nucleotide-binding
oligomerization domain receptors): la
nhiing thy thé nhan biét duoc bat cu
effectors nao. Hinh thirc nhan biét co thé
tryc tiép hodc gian tiép. Ching tao ra
phan tng ty vé ETI hét stc manh mé& ¢
trong té bao.

Effectors ciia pathogen rit bién
thién giira cac noi (races) cua loai vi sinh
gdy bénh nao d6. Phan tir NLR nhan biét
dugc muc do chuyén tinh cta noi (race
specific). Phan ing ETI nhu vay thuong
bao gdm mot ndi dung lap trinh nhanh
chong PCD (programmed cell death: su
chét cua té bao chét duge 1ap trinh). Mot
hé thong rat phuc tap dién ra ma thuat ngir
chuyén moén goi la “defense signaling
cascades” (dong thac truyén tin hiéu tu vé
trén co s& phosphoryl héa) (Dou va Zhou,
2012; Lolle et al., 2020). NLRs ghi nhan
effectors theo 3 cach: (1) tuong tac gitra
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receptor x ligand; (2) tao biy protein dé
ghi nhan thay dbi cua effector; (3) thay
d6i cua effector tai ving co doc td trong té
bao chu (Dangl et al., 2013).

Ca hai PTI va ETI cung nhau lam nén
hé théng phong tha tong hop (Ngou et al.,
2021; Yuan et al., 2021 a, b; Ortiz-Morea
etal., 2022).

Muc do khang bénh cia ciy dién
bién tuy theo strc khoe cdy trong va diéu
kién moi truong. Néu ap luc chon loc
yéu, ngudi ta co thé khai thac nhiéu co
ché di truyén phuc tap, trong d6, QDR
biéu hién nhiéu anh hudéng ban chit bén
viing va chuyén tinh vai noi (Poland et
al., 2009; Nick et al., 2015). Mot vai
truong hop, QDR c¢6 hiéu qua khang nhiéu
bénh cung mdt luc (Wiesner-Hanks va
Nelson, 2016).

Hon hai thap nién qua, giai trinh ty h¢
gen phat trién két hop véi k¥ thuat dong
hoa gen dich, nguoi ta da phan lap dugc
nhiéu gen lién quan dén QDR, phan tich
di truyén phan ta. Ngudi ta thao ludn vé
co so di truyén, co ché giai thich QDR
trén co so sd gen tng cr vién dugce dong
hoa thanh cong, 1ap ban d6 di truyén dang
két  (linkage
“association” (GWAS), tit ca déu phuc vu

lién map) va dang
ndi dung cai tién gidng khang bénh (Roux
et al., 2014; Niks et al., 2015; Corwin va
Kliebenstein, 2017; Nelson et al., 2018;
Crowger va Brown, 2019).

Hién nay van con nhiéu ndi dung chua
rd giita tinh khang s6 lugng va tinh khang
dinh tinh, véi nhitng mo ta hét stc khac
nhau (Gou et al., 2023).
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Bai téng quan nay tip trung vao:
(1) vai tro cta cua thu thé NLR; (2) phat
hién effectors cua pathogen; (3) rng dung
metabolites qua kich thich té sinh truong
thuc vat; (4) khai thac di truyén biéu
sinh; (5) chinh stra promoters cua gen
dich trong cai tién giéng khang bénh.

2. TINH KHANG SO LUONG LIEN
QUAN DEN CAC THU THE NHAN BIET

Cay trong nhd ¢ RLKs (receptor-like
kinases) va RLPs (receptor-like proteins)
nhu nhitng thu thé nhan biét miu muc
PRRs (pattern recognition receptors:) khi
pathogen x4m nhiém va phat sinh bénh.
Nhiing tin hiéu din dén kich hoat 16p
mién dich dau tién “PTI” (Boutrot va
Zipfel 2017). Nhitng thy thé nhan biét
mau muyc ay la proteins thudc nhiéu ho
chinh, ho phu kh&c nhau. Nguoi ta nhan
biét ching nho cac domains hodc cac
motifs. D6 1a thy thé WAKs (wall-
associated receptor-like  kinases) va
WAKLs (WAK-like kinase), LRR
(leucine-rich repeat) RLKs va RLPs,
lysine motifs (LysM) receptors va lectin-
type RLKs (Couto va Zipfel, 2016; Tang
etal., 2017; Amsbury, 2020).

Quy trinh ty v€ cua cay dugc Gou et
al. (2023) tom tat nhu sau: (1) nhan biét
tin hiéu mién dich nhd PPRs; (2) nhan
biét tin hiéu mién dich nho NLRs; (3) vai
tro cua tin hi€u trung gian la nhing
kinases; (4) vai trd cta yéu t6 phién ma
TFs; (5) sinh tong hop cac chat bién
dudng so cip va thtr cap; (6) vai tro cia
di truyén biéu sinh.
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2.1. Nhirng gen QDR thu§c dang hinh
WAK/WAKL

WAKSs thuong c6 serine/threonine
kinase (STK) cua dich bao, EGF cua
ngoai bao. Chlng gin véi calcium va
GUB domain (galacturonan-binding).
WAKL thuong thiéu domain EGF cua
ngoai bao so vdi WAK (Stephens et al.
2022). Hé thong WAK/WAKL dugc xac
dinh véi tAn suét 16n tr sy ma hoa cua gen
mang ban chat “RLK-type QDR” dan dé
két qua khang s6 luong (Gou et al. 2023).
Cac gen WAKL duoc biét 1a RFO1 c6 phd
khang rong véi cac noi ciia nAm Fusarium
gy bénh trén cdy Arabidopsis (Diener va
Ausubel 2005). Protein WAK1 trong cay
Arabidopsis gin két voi OGs, ma OGs
nay l1a nhiing doan phan tir cua “pectin
polysaccharide homogalacturonan”, hoat
dong nhu DAMPs dé kich hoat mién dich
thuc vat (Anderson et al., 2001; Wagner
va Kohorn 2001, Brutus et al. 2010).

Trong ciy la, nhiéu protein WAKS
c6 lién quan dén viéc diéu tiét cac gen
khang s6 luong ddi voi bénh dao 6n do
nam Magnaporthe oryzae. Cac gen
OsWAK1, OsWAK14, OsWAK91 va
OsWAK92 diéu tiét tich cuc tinh khang sb
lugng. Protein OsWAKI112d
regulator tiéu cuc doi véi tinh khang bénh
dao 6n (Li et al., 2009; Delteil et al., 2016).

la mot

2.2. Nhirng gen QDR thu§c dang hinh
LRR-RLK/RLP

Thy thé PRRs c6 chira domain LRR,
bao gébm LRR-RLKs. B cuc domain
LRR & dau N va mot domain khac

(cytoplasmic STK, LRR-RLPs) c6 kién
trac tuong ty nhung thiéu tinh chét kinase
cua dich bao (Tang et al., 2017). Thy thé
PRRs c6 domain LRR thudng gin voi cac
proteins hoac cac peptide ligands (tin hiéu
bén ngoai khi pathogen xam nhap).

Trong cdy Arabidopsis, hé thong
LRR-RLK PRRs FLS2 va EFR nhan biét
dugc flg22 (conserved 22-amino acid
epitope) tai dau N cua flagellin vi khuan
elf18 (conserved N-terminal
epitope) cua EF-Tu (Gomez-Gomez va
Boller, 2000; Zipfel et al., 2006). Khi gin
v6i ligand (pathogen), cac thu thé tién
hanh oligomer hoa véi nhitng co-receptors
khéc, tao ra nhiing receptor tich cuc hon,
hoat héa 16p bao vé dau tién 1a PTI (Tang
etal., 2017).

Gen FLS2 khéng dinh luong véi vi
khuan Pseudomonas syringae pv. phaseolica
trong cdy Arabidopsis. Kiéu hinh khang
tiy thudc vao sé luong gen FLS2 hién hitu
trong hé gen (Forsyth et al., 2010).

va mot

Gen RFO2 dugc nguoi ta ghi nhan co6
tinh khang s6 luong véi Fusarium
oxysporum f. sp. matthioli (FOM). Gen
ma hoa protein cé tinh chat tw vé (guard
protein) (Shen va Diener, 2013).

Trong cdy bap, gen panl cia dang
hinh LRR - RLK nhiém sb luong ddi véi
bénh “northern leaf blight” va bénh héo rii
Stewart (Jaman et al., 2014).

Trong cdy bach duong (Populus
trichocarpa), hai gen ctua dang hinh LRR-
RLPs khang s lwong véi véi Sphaerulina
musiva (Muchero et al., 2018).
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2.3. Nhirng gen QDR thu§c dang hinh
lectin-RLK

Lectin-RLKs c6 vai tro két gin véi
nhirng carbohydrates. Nguoi ta chia ra
loai hinh L, G, va C trén co s& “lectin
domain” ngoai bao cua chiing (Teixeira et
al., 2018).

Trong cay Arabidopsis, gen RFO3 méa
hoéa protein “G-type lectin-RLK” (Cole va
Diener, 2013; Teixeira et al., 2018). Két
qua “genome-wide survey” cho thay: muc
do da dang cia RFO3 tuong quan thuan
chat ché véi tinh khang FOM va tinh
nhiém (Cole va Diener, 2013).

Trong cdy bach duong Populus
trichocarpa, két qua phan tich GWAS,
phan tich phan to transcript va h¢
transcriptome cho thay: loai hinh L va G
la “lectin-RLKs” ¢6 lién quan dén tinh
khang s6 luong d6i véi ndm S. musiva
(Muchero et al., 2018).

3. TINH KHANG BENH SO LUONG
CO LIEN QUAN THU THE NLR

Céc thu thé NLR phat hién ra nhing
effectors cua pathogen bén trong té bao.
Chung lap tirc kich hoat hé théng ETI.
Phan Gng c6 thé xay ra boi hoat dong
cua PTI cung mot luc (Ngou et al.,
2021; Yuan et al., 2021; Ortiz - Morea
et al., 2022).

Tinh khang do phan tor NLR phat hién
ra pathogen thudng rat manh mé.

Gen Pbl méa hoa protein NLR lién
quan dén khang s6 luong va khang bén
vitng d6i véi dao 6n c6 bong do nim
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Magnaporthe grisea trén cay lta (Hayashi
et al., 2010).

Gen Pi35 lién quan dén tinh khang
bén vitng ndm M. oryzae. Ngudi ta xac
dinh mot alen cua gen NLR dién hinh co
tén “Pish” twong tac alen vai Pi35 lam ra
tinh khang bénh 6n dinh hon (Fukuoka et
al., 2014).

Trong ciy bap, NLR lién quan dén
tinh khang bénh SCR (southern corn rust)
do hai QTLs chu luc, RppCML496 dong
gop 43 - 78%, RppK dong gop 68% bién
thién kiéu hinh (Lv et al., 2021; Chen et
al., 2022; Deng et al., 2022). Céac gen
RppC va RppK cua hai QTLS chu luc ndi
trén ma hda protein NLR. Protein RppC
va RppK c6 thé 1a nhimng effectors cling
nguon géc AvrRppC va AvrRppK, theo
thtr tu, dé kich hoat phan tng phong vé
(Chen et al., 2022; Deng et al., 2022).
Bién di di truyén cua AvrRppC xac dinh
tinh khang ddi v6i bénh SCR (Deng et al.,
2022). Gen NLR cua cdy bap c6 tén Regl
lién quan dén tinh khang bénh “anthracnose
stalk rot” (Broglie et al., 2006).

Trong lua mach, gen Rps7 dugc xac
dinh 1a mot locus chu lyc diéu khién tinh
khang bénh soc gi sat laa mi (wheat stripe
rust) (Bettgenhaeuser et al., 2021). Gen
Rps7 dong phan ly véi locus khang bénh
phan tring ciy lta mach - locus Mla -
thuéc chum gen NLRs (Wei et al., 2002;
Bettgenhaeuser et al., 2021).

Trong cay Arabidopsis, cdp gen cua
NLR la RRS1/RPS4 lién quan dén mot
QTL khang vi khuan Xanthomonas
campestris (Debieu et al., 2016).
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4. VAI TRO CUA YEU TO PHIEN
MA (TFS)

Sau khi nhan biét cic tdc nhan gay
bénh bdi PRRs va NLRs, mot series cac
thanh phan truyén tin hiéu tién hanh hoat
dong: bao gébm yéu t6 phién ma TFs,
protein  Kinases,....
truyén tin hiéu bang phosphoryl hoa dé di
dén cac TPPs (TATA binding proteins) rdi
thuc hién phién ma cac gen dich.

Chung thuc hién

4.1. Nhitng yéu t6 phién mi TFs
cua QDR

Nhimg TFs 1a thanh phan chu luc
trong hé théng diéu tiét sy biéu hién cia
gen (Narang et al., 2015); sap xép thanh
chudi hoat dong, cho nhitng biéu hién gen
c6 thtr bac khac nhau (hierarchical) (Barco
va Clay, 2020).

Trong cay lua, cac gen ma hoa TFs la
OsWRKY13 va C3H12, diéu khién tinh
khang bénh bac 14 va dao 6n (Hu et al.,
2008; Deng et al, 2012). Protein
OsWRKY13 hoat dong nhu mét activator,
phu thudc vao SA. Protein nay dong vai tro
mot suppressor trong 19 trinh jasmonic acid
(JA) (Qiu et al., 2007). Protein C3H12 hoat
dong trong 19 trinh tin hiéu JA. Tinh khang
bénh bac 14 cé lién quan véi C3H12 duoc
tich hop voi sy biéu hién cia cac gen
truyén tin hiéu JA (Deng et al., 2012).

Mot alen lin cta yéu t6 phién ma
CoH,, tén goi 1a bsr-dl, diéu khién tinh
khang phd rong v6i bénh dao on. Mot
nucleotide thay d6i trong ving promoter
cua gen bsr-dl sé lam giam di muc do

biéu hién gen gin két v6i mot TF co tinh
tic ché MYB, dén dén két qua trc ché phan
giai H,O; va lam gia tang tinh khang bénh
(Li et al., 2017). Gen cta yéu t6 phién ma
nay la IPAl. Gen nay giy ra hiéu qua
QTL ban troi (semidominant) ddi véi kién
trdc tan cay (Jiao et al., 2010). Gen nay
con diéu khién tinh khang bénh phd rong
dbi voi ndm M. oryzae. Khi tién trinh
phosphoryl héa xdy ra, su biéu hién gen tu
vé sé bi kich hoat (Wang et al., 2018).

4.2. Vai tro kinases

Su cédi bién hau gidi ma, dac biét la
hién tuong phosphoryl hda protein bdi
enzyme “cytoplasmic protein Kkinases”
dugc nguoi ta ghi nhan c6 vai tro trong
khang bénh s luong.

Trong l0a mi, gen WHEAT KINASE-
START 1 (WKS1/Yr36) diéu khién tinh
khang bénh phd rong voi cac nodi gdy bénh
soc gi sat (stripe rust) IGa mi.

Trong Arabidopsis, gen Resistance-
related KinaSe 1 (RKS1) diéu khién tinh
khang bénh do vi khuan Xanthomonas
campestris (Fu et al.,, 2009; Huard-
Chauveau et al., 2013).

WKS1 nhim muc tiéu dén luc lap, noi
d6, n6 tién hanh phosphoryl héa enzyme
“thylakoid-associated ascorbate peroxidase”
(Gou et al., 2015). Phan ung phosphoryl
hoa qua trung gian WKS1/Yr36 cia PsbhO
dan dén quang tong hop suy giam va su
tang truong cua Puccinia striiformis f. sp
tritici giam di ¢ 1a (Wang et al., 2019).

Protein WHEAT TANDEM KINASE 2
(WTK2) dugc ma hoa badi locus Sr60.
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Protein ndy s¢ hitu 2 domains gia dinh
mang tén “kinase”, diéu khién tinh khang
khong hoan toan véi bénh gi sit trén choi
than Ida mi (Chen et al., 2020). Gen
TaPsIPK1 ma hoéa protein dong vai
enzyme c¢O6 tén la  “receptor-like
cytoplasmic kinase”. Gen nay dugc xac
dinh 13 gen nhiém (S) d6i voi bénh “stripe
rust” do ndm Puccinia striiformis f. sp.
tritici. Néu lam bét hoat gen TaPsIPK1 s&
dan dén két qua tinh khang phd rong dbi
v6i pathogen giy bénh gi sit (Wang et
al., 2022b).

Trong cay lua, gen thudc loai hinh
MAPK nhu vay cé tén 1a OSMPKG6. Do 1a
QTL tht yéu diéu khién tinh khang bénh
dao 6n, bénh bac 14 (Yuan et al., 2007; Hu
et al., 2008).

Két qua tir nhiéu ngudén nghién ciru
cho thay, chirc ning cia MAPKS trong hé
théng cascade truyén tin hiéu bao gdm it
nhat 3 thanh phan, d6 la: MAP kinase
kinase kinase (MAPKKK hoiac MEKKS),
MAP kinase kinase (MAPKK hoac
MEKSs) va MAPK.

MAPK nhim dén dich nhiéu proteins,
d6i voi hoat dong kha rong ciia cac thanh
phan tin hiéu tai downstream (Rodriguez
et al., 2010; Devendrakumar et al., 2018).

5. PHYTOHORMONES VA CHUC
NANG CUA METABOLOMICS
Phytohormones 13 hop chit c6 phan tur
nho diéu tiét cac tién trinh sinh vat, san
sinh ra nhitng co ché bién dudng
(metabolites), thong qua twong tac vdi cac
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protein thu thé (Davies, 2004). Ngudi ta
ghi nhan hau hét cac phytohormones, bao
gom JA, SA, ethylene (ET), abscisic acid
(ABA), auxin, gibberellins (GAS),
cytokinins (CKs), va brassinosteroids
(BRS), ¢o lién quan dén tu vé cia ciy
trong (Shigenaga va Argueso, 2016;
Berens et al., 2017). Trong s do, cac gen
lién quan dén auxin, SA va JA duoc
ngudi ta ghi nhan c6 lién quan dén tinh
khang bén vimg vé&i pathogen. Gen méa
héa auxin c6 tinh chat s6 luong.

Gen GH3-8 mé& hoa “indole-3-acetic
acid-amino synthase” lién quan dén mot
QTL diéu khién tinh khang bénh dao 6n
lGa (Wen et al., 2003). Gen GH3-8 biéu
hién manh m& trong cy lua s& dan dén két
qua tinh khang bénh bac 14 do vi khuén
Xanthomonas oryzae pv. oryzae. Tinh
khang dugc ting 1én nhu vy c6 thé do két
qué trc ché sy biéu hién ciia gen expansin
v6i tin hiéu auxin bi e ché (Ding et al.,
2008). Tuong tu, gen GH3-2, ma hoa mot
protein v&i 82% trinh tu gidng nhu GH3-8
lién quan dén mot QTL thi yéu. N6 didu
khién tinh khang phd rong véi bénh bac
14, bénh soc trong vi khuan va bénh dao
on lda (Fu et al., 2011).

Trong ciy bap, gen GH3-8 lién quan
dén mot QTL thir yéu c6 tén 1a qRfg2, gin
lién vé6i tinh khang bénh thdi than
“Gibberella stalk rot”, m& hoa protein
“plastid stroma-localized auxin”
ZmAuxRP1 (Ye et al. 2019). Gen
ZmAUXRP1 duogc diéu tiét theo kiéu
“down” sau khi pathogen xam nhiém, lam
giam sinh tong hop “indole-3-acetic acid”
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(IAA). Trong khi do6, né lam tang cuong
hoat dong tich tu benzoxazinoid, lam tang
tinh khang véi “Gibberella stalk rot” va
“Fusarium ear rot” (Ye et al., 2019).

Hai nghién ctru dién hinh néi trén dan
dén luan diém “sinh tong hop auxin” va
“truyén tin hiéu” c6 twong quan nghich
voi tinh khang bénh. D6 1a nhiing nghién
ctu lién quan dén cdy  trong
Physcomitrella patens, Brassica rapa,
Arabidopsis, dau nanh, lGa mi (Ishikawa
et al., 2007; Wang et al., 2012; Mutka et
al., 2013; Yin et al., 2014; Lavy et al.,

2016; Berens et al., 2017).

Salicylic acid 1a hormone bao vé cay.
Ching ting cuong kha nang mién dich
chbng lai cac pathogen co ban chét sinh
dudng (biotrophic) va ban sinh dudng
(hemi-biotrophic) (Peng et al., 2021).

Gen cua cay lua STV11 khang bénh
“rice stripe virus” (RSV) (Zhang et al.,
2011). Gen nay ma hoéa enzyme
“sulphotransferase” chuyén dbi SA
thanh sulphonated SA (SSA). SSA dong
vai trd nhu mot tin hiéu dé kich hoat téng
hop SA. Ca hai SA va SSA déu c6 thé
kich hoat phan mg tu vé ctia cdy chdng
lai RSV (Wang et al., 2014).

Protein c6 tén 1a “CCCH - type zinc
finger protein C3H12” diéu tiét tich cuc
theo hudng dinh lugng tinh khang bénh
bac 14 thong qua 16 trinh truyén tin hiéu
JA (Deng et al., 2012).

Salicylic acid va auxin truyén tin
hiéu nhu biéu hién d6i khang trong két
qua diéu tiét bao vé cay trong. Mit khac,

SA giy ra uc ché dién rong cac gen c6
lién quan dén auxin va 6n dinh phan tir e
ché “auxin-response repressor” AUXIN
RESISTANT 2 (AXR2), do vdy, tc ché
luén cac phan tng auxin (Wang et al.,
2007). Tin hiéu auxin con e ché muc do
cua ham lugng SA va tin hi¢u SA. Nguoi
ta thiy rang microRNA “miR393” trc ché
tin hiéu auxin boi huéng dén mRNAS cua
thu thé c6 tén la TIRL/AFB auxin
receptors, ngin can né thuc hién tinh ddi
khéang véi truyén tin hiéu SA (Robert -
Seilaniantz et al., 2011). Truyén tin hiéu
auxin théng qua trung gian AUXIN
RESPONSE FACTOR 7 (ARF7) s& dbi
khang véi tin hiéu SA dé kiém soat su
x4m nhiém cia vi khuén thong qua diéu
tiét hé ré ngang phat trién (Kong et al.,
2020). Mbi quan hé dbi khang nhu vay
gitta SA va auxin c6 thé 1a mot chién
luge duge sir dung dé giit can bang gitta
su phat trién va su tu vé cia cdy (Gou
et al., 2023).

6. DI TRUYEN BIFU SINH & TINH
KHANG BENH

Co ché di truyén biéu sinh
(epigenetics) dong gop truc tiép vao bod
nhé mién dich cdy trong va anh huong
dén tinh khang bénh cua cdy (Ramirez -
Prado et al., 2018; Parker et al., 2022).

Trong cdy bip, gen ZmCCT, dinh vi
tai locus QRfgl diéu khién tinh khang
bénh thdi than do “Gibberella”. Nguyén
t6 chuyén vi CACTA dinh vi tai tai
upstream caa gen ZmCCT tc ché sy thé

21



Bui Chi Btru va ctv.

hién cua “ZmCCT” kich hoat pathogen,
dan dén cdy nhiém bénh (Wang et al.,
2017). Su diéu tiét hét strc tinh té cua di
truyén biéu sinh d6i véi hé théng truyén
tin hi€u tu v€, hoat dong tham do trong tu
vé cdy trong (Zhi va Chang, 2021; Parker
etal., 2022).

Phan tir micro RNA c6 d¢ 16n 20 - 24
nucleotides, khong mat ma di truyén, co
val tr0 quan trong trong tuong tac gitra
cay chu va méi truong.

Nhiéu phan tor microRNAs (miRNAs)
dugc tim thiy c¢6 chtc ning diéu tiét hé
mién dich cua ciy lia khang bénh dao on
phé rong (Li et al., 2021). Nguoi ta it hiéu
biét vé miRNAs tryc tiép diéu khién gen
khang (R) trong mién dich hoc cay lta. Li
et al. (2021) da tién hanh giai trinh tu,
thanh 13p thu vién RNA quy mé nho, tu
cdy ma & tudi 4 14 cua giéng laa khang
dao 6n Ziyud4 va gidbng nhiém bénh
Jiangnanxiangnuo (JNXN); cho 13y nhiém
nhan tao nguén nAm Magnaporthe oryzae.
Nguoi ta thdy sé lugng phan tir miRNAS
ting gap nhidu lan trong giéng khang
Ziyu44 so v6i giéng nhiém JNXN. Nguoi
ta tap trung nghién ctru phan tor miR9664.
Két qua chay trinh tu cho thdy no diéu tiét
theo kiéu “up” trong gidng lta Ziyud4 va
diéu tiét manh mé hon trong gidng lua
INXN vao thoi diém 24 - 48 gid sau khi
chung ndm bénh (hpi). Hau hét cac phan
tr miR9664 duoc phat hién du doan gen
dich déu suy giam trong dong lua
miR9664-0e va tang 1én trong dong lua
miR9664-m lines. Vi tri phan cit caa gen
dich LOC_0s08907774 dugc xac dinh bdi
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cong cu RLM-RACE. Két qua cho thiy
gen khdng R qua trung gian miR9664
dong gop dang ké tinh khang phd rong cia
Ziyu44 d6i véi bénh dao 6n. Ngudi ta xac
dinh d6 1a mot miRNA mdi trong cay laa
v6i dich dén cua cac gen R diéu tiét hoat
d6ng mién dich cua ciy ddi voi ndm gay
bénh dao 6n, gop phan quan trong trong
giai thich tuong tac gitra ky sinh va ky chu
(Lietal., 2021).

Trong cdy khoai tdy, phan tir
microRNAs c6 vai tro quan trong trong h¢
théng phong thu cuc bd tai noi bi xam
nhiém va va tao ra hé théng kich khéang tai
nhirng m6 cach xa do (systemic acquired
resistance: SAR) (Natarajan et al., 2023).
Tuong téc giita khoai ty va nim gdy bénh
Phytophthora infestans dugc nghién ctru
thong qua miR160 xam nhiém tai chd va
phan img SAR. Sy biéu hién manh mé gen
miR160 va két qua knockdown déu cho
két qua lam tang tinh nhiém bénh. Nhu
vy, mirc biéu hién miR160 tuong duong
v6i cay wild-type: can thiét cho phong thu
tai chd. Khi tién hanh knockdown phén tir
miR160; khong thé kich hoat dugc SAR.
Nhu vay, miR160 rit can thiét cho ca
phan tmg mién dich tai chd va SAR. Phan
tor miR160 tao ra twong tac gitra ty vé nho
salicylic acid va 10 trinh tang truong nho
auxin. Nhu vay, miR160 c6 vai tro cuc ky
quan trong trong tu v¢ tai chd bi xam
nhiém (local) va phan ing SAR trong su6t
tién trinh twong tic giita cdy khoai tay voi
nam P. infestans (Natarajan et al., 2023).

Trong cdy san, pathogens cta bénh vi
khudn bac 14 Xanthomonas phaseoli
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pv. manihotis dya vao su biéu hién gen
nhiém (S) cua cay chu dé ting cuong phat
sinh bénh trén cay san. Khi methyl hda
phan tir DNA dién ra, c6 su cai bién mang
tinh chit di truyén biéu sinh anh hudng
manh mé dén biéu hién gen dich, khoa lai
su tiép can gen S thdng qua methyl hoa c6
cha dich 4y (Natarajan et al., 2018). Két
qua din dén tinh khang bénh ting lén
resistance. Pay 1a két qua nghién ciu
“epigenome editing” rat hiru ich phuc vu
cai tién gidng san cao san, khang duoc
bénh CBB (Natarajan et al., 2018).

Trong cay tao, nhiing effectors c6 vai
trd quan trong trong sy xam nhiém cua
nam gdy bénh ghé trdi tao (Xu et al.,
2023). Tuy nhién, co ché diéu tiét su biéu
hién gen “effector” chua ro rang, dac biét
la mac d9 sau khi phién ma. Xu et al.
(2023) phat hién ra su kién diéu tiét hau
phién ma cua gen “effector” c6 tén
|2 VmSP1 nho phan tt miRNA-like RNA
(Vm-milR16). N6 lam dé dang cho su xam
nhiém bénh ciia ndm gay “Valsa canker”
trén cay tao; nam c6 tén 1a Valsa mali. Su
biéu hién gen VmSP1 c6 thé bi trc ché boi
phan tor miRNA c6 tén la Vm-milR16
theo két qua chay trinh tu dic biét. Khi
nam V. mali xdm nhiém, Vm-milR16 diéu
tiét theo kiéu “down”, trong khi do,
gen VmSP1 diéu tiét theo kiéu “up”.
VmSP1 dugc xem nhu 1a protein dugc tiét
ra dé wc ché mién dich cia ciy tao. Lam
mat di gen VmSP1 s& khong anh hudng
dén ting trudng sinh thyc nhung lam giam
dang ké doc tinh ctia ndm V. mali. Protein
VmSP1 c6 thé twong tac véi yéu td phién

ma MdbHLH189 trong cay tao. Day la két
qué didu tiét theo mo hinh epigenetic mai
dugc phat hién cua gen “effector” lién két
véi doc tinh cua bénh qua trung gian phan
tr MiIRNA cia nidm tai thoi diém sau
phién ma. Két qua minh ching duoc chirc
ning va co ché hoat dong cia nhimng
effectors ciia ndm gy bénh ciy tréng (Xu
etal., 2023).

7. CHINH SUA HE GEN NHAM MUC
TIEU KHANG BENH

SWEET la ho gen dac biét trong thuc
vat bac cao, c6 chic nang da dang, bao
gOm tuwong tac gitra ky chu va ky sinh.

Trong cay lua, bénh bac 14 lua do vi
khuin Xanthomonas oryzae pv. oryzae
(X00), tiét ra protein gay doc cua nd tir
mot dén sdu TALEs (transcription-
activator-like effectors) két gin tai trinh ty
promoter dic biét tai nhiitng gen chu dich
nhu SWEET11, SWEET13 va SWEET14,
biéu hién nhiém bénh. Oliva et al. (2023)
tién hanh st dung hé thong chinh stra gen
CRISPR-Cas9 tao ra dot bién co chu dich
tai promoter cua 3 gen SWEET noi trén.
Chinh stta gen nhu vdy duogc theo doi
thong qua két qua phan tich trinh ty DNA
cua gen TALEs cua 63 chung noi Xoo,
biéu hién da bién thé TALES ddi v6i alen
SWEET13. Cac dot bién con tao ra
SWEET14, ciing la dich dén boi hai
TALES tor m¢t ching noi thu thap tr chau
Phi “Xoo lineage”. C6 tat ca 5 dot bién
trong dong lda Kitaake va gidng lua mega
IR64, gidng lua Ciherang-Subl. Két qua
thanh loc bénh trén dong rudng cho thiy
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SWEET promoters dugc chinh stra ¢c6 anh
hudng khang bénh bac 14, pho khang rong
(Oliva et al., 2023).

Trong cay lGa, Ni et al. (2021) tién
hanh nghién ctu hai loai vi khuan
Xanthomonas oryzae pv. oryzae (X00) gay
bac la va Xanthomonas oryzae pv.
oryzicola (Xoc) gay bénh soc trong
(bacterial leaf streak). X0o xam nhiém cay
laa chu yéu dwa vao TALEs (transcription
activator-like effectors). Protein “effector”
nay cO tén la EBEs (effector binding
elements), kich hoat su biéu hién cia gen
nhiém & downstream. Khoa lai TALE gin
két voi EBE c6 thé lam tang tinh khang
bénh voi Xoo tuong thich (Ni et al., 2021).
Ho sir dung CRISPR/Cas9 dé chinh stra
EBEs cta 3 gen chu lyc gdy nhiém bénh
(OsSWEET11, OsSWEET14 va
OsSULTR3;6) trong giéng laa Guihong 1
va Zhonghua 11. Ca hai giéng nay déu co
dot bién ty nhién cung mot co sé gidng
nhau tai EBE cta gidng nhiém khéac c6 tén
la OsSWEET13. OsSWEET13 khong bi
kich hoat bdéi TALE. Hai dong lua
GT0105 (din xuit tr Guihong 1) va
ZT0918 (dan xuit tir Zhonghua 11) c6 dot
bién chu dich va transgene-free duoc
ngudi ta thu thap; biéu hién dugc tinh
khang c6 ¥ nghia ddi v6i ca hai vi khuan
X00 strains va Xoc strains. Pay 1a bao cao
dau tién vé cay lua chinh stra gen tai ving
dich promoters ctua gen nhiém, dé tro
thanh giéng khang Xoo va Xoc, ma tinh
trang néng hoc can thiét khong hé thay doi
(Ni et al., 2021).
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8. KET LUAN

Céc tu li€u dugc cap nhat cho dén
thiang 5 nim 2023 vé gidng cdy trong
khang bénh, da phic hoa mot ching
duong moi: ung dung OMICS trong cai
tién gidng cdy trong khang bénh. Muc
tiéu: phd khang rong, khang bén vimg da
duoc thao luan thong qua ky chu, ky sinh
va moi truong:

1. Tién trinh phat sinh bénh bao gém
phan Ung cia cay chd, phan ung cua
pathogen, két hop véi su kién “dong tién
héa” v6 cung phuc tap [twong tac ky chu
& ky sinh].

2. Pathogen tich cuc canh tranh véi
microbiome trén 14, trong than, ré lua,
dong thoi tich cuc tién héa thong qua
effectors cua chung.

3. Cac tién trinh phat trién va bién
dudng cua cdy lua khong phai chi phat
hién pathogen truc tiép, ma con tham gia
phan tng ty vé, tién hanh co ché danh
thirc hé thong khang bénh theo sb lugng,
thong qua 16 trinh truyén tin hiéu hét strc
tinh té.

4. Trong chién lugec nghién ctu,
ngudi ta quan tdm dén nodi dung cai tién
“danh gia kiéu hinh” sao cho chinh xéc
hon; phat trién phuong phap “danh gia
kiéu gen” hiéu qua hon nho thanh tyu cua
cong cu OMICS ma coéng cu méi nhat 1a
“metabolomics”.
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ABSTRACT
Review on crop disease resistance in the OMICS era

The molecular mechanisms involved in quantitative disease resistance (QDR) were
not well known. However their advances have been noted recently. The quantitative
resistance is exhibited via recognition receptors, especially the NLR receptors, which
detect pathogen effectors inside the host cell. Immune signaling components include a
series of transcription factors (TFs), protein kinases, etc., which are observed in the
signal transduction and defense responses of plants. The phytohormones’ role has
attracted so much attention. They are small molecule compounds that regulates signal
transduction processes, produce metabolic mechanisms (metabolites), through
interaction with suitable receptor proteins. Phytohormones including JA, SA, ethylene
(ET), abscisic acid (ABA), auxins, gibberellins (GAs), cytokinins (CKs), and
brassinosteroids (BRs), are actively involved in plant defense systems. Epigenetics plays
an important role in local defenses at the site of infection and can induce resistance in
distant tissues. Genome editing at the promoters target region of the candidate genes, to
become resistant is also discussed in the review.

Keywords: cAMP (protein kinase A), MAMP: microbe-associated molecular
pattern, MAPK (mitogen activated protein kinase), NLR (protein thé nhdn cé domain
NB), PAMP: pathogen-associated molecular pattern, PRR: pattern recognition
receptors, PTI: PAMP-triggered immunity.
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CAY coC RAO (Jatropha curcas) LA KY CHU TU NHIEN
CUA VIRUS KHAM LA SAN SRI LANKA
(Sri Lankan cassava mosaic virus) TAI VIET NAM

Tran Van Chién"2, Nguyén Thi Khanh Huyén’,
Lé Thi Lan Huong?, Trinh Xuan Hoat?, Ha Viét Cudng"

' B6 mén Bénh cdy, Hoc vién Néng nghiép Viét Nam
Trung tam Kiém djch Thwc véat sau nhap khau I, Cuc Béo vé thuc vat
% Vién Bao vé thuc vat
* E-mail lién hé: hvcuongnh@vnua.edu.vn,
cuongvietha@gmail.com; DT: 0978 056 254

TOM TAT

Nam 2022, cdc cdy Coc rao (Jatropha curcas) biéu hién triéu chitng nhiém virus
bao gom kham ld, nhan ld va lin cdy da dwoc quan st thdy tai mot sé tinh mién Nam
va Tay Nguyén. Xac dinh virus gdy bénh dwoc thuc hién bang Triple Antibody Sandwich
- Enzyme Linked Immuno Sorbent Assay (TAS - ELISA), Polymerase Chain Reaction
(PCR) va gidi trinh tw. Tinh gdy bénh cia virus dwoc danh gid bang ldy nhiém nhdn tao
trén cdy Coc rao non trong tir hat ding bo phdn (Bemisia tabaci) va agroinoculation.
Cay ldy nhiém dwoc danh gid triéu chitng biéu hién, xdc nhdn virus nhiém bénh bang
PCR, Realt - time PCR va TAS - ELISA. Két qua kiém tra TAS - ELISA, PCR va gidi
trinh tu dd xdc dinh virus nhiém trén 4 mau Coc rao bénh thu tai Tdy Ninh, Phu Yén va
Gia Lai la virus kham 16 san Sri Lanka (SLCMV) (lodi Sri Lankan cassava mosaic
virus). Két qud thi nghiém ldy nhiém SLCMYV bang bo phdn va agroinoculation cho thdy
cay Coc rdo ldy nhiém dd biéu hién triéu chitng giong nhw bi nhiém ngodi tw nhién.
Kiém tra cdy lday nhiém bang agroinoculation ding cdc cdp moi dic hiéu DNA-A va
DNA-B ciia SLCMV dd buée dau chiing t6 DNA-A ciia virus ¢6 kha nang nhiém bénh
trén cdy Coc rao va tao triéu chirng dién hinh. Nghién ciru nday da lan dau tién xdc nhdn
cdy Coc rao la ky chu tw nhién cua SLCMV tgi Viét Nam.

Tee khoa: Jatropha curcas, Sri Lankan cassava mosaic virus, natural host,
inoculation, Vietnam.

1. PAT VAN P san Sri Lanka (tén virus tiéng Anh: Sri
. Lankan cassava mosaic virus, viét tit
SLCMYV). SLCMV thudc loai Sri Lankan
cassava mosaic virus, chi Begomovirus,
ho Geminiviridae. SLCMV duoc xac dinh
dau tién tai Sri Lanka (Saunders & cs.,

Bénh kham 14 sin hién dang 1a bénh
virus nguy hiém nhét trén ciy san tai Viét
Nam. Tac nhan gy bénh la virus kham 14

Nguoi phan bién: TS. Nguyén Puc Huy
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2002) va cho téi trudc nam 2015, cung
v6i mot begomovirus gan giii khac la
Indian cassava mosaic virus (ICMV), chi
giéi han tai Tiéu luc dia An Do (Legg &
cs., 2015). Nam 2015, SLCMV da duoc
phét hién thay tai Campuchia (Wang HI &
cs., 2016). Virus nhanh chdng lan sang
Viét Nam (Uke & cs., 2018), phia nam
Trung Quéc (Wang D & cs., 2019), Théi
Lan (Siriwan & cs., 2020) va Lao
(Chittarath & cs., 2021).

SLCMV la begomovirus c6 by gen
kép gom 2 phan tir DNA soi vong don ky
hiéu 1a DNA-A va DNA-B (Saunders &
cs., 2002). Giébng nhu cic begomovirus
gdy bénh kham 14 sian khac, SLCMV
khong truyén qua hat giéng va tiép xic co
hoc, nhung truyén qua hom gidng va bo
phan tring (Bemisia tabaci) theo kiéu bén
vitng tuan hoan (Legg & cs., 2015; Uke &
cs., 2022).

Xac dinh pho ky chu 1a yéu cau quan
trong trong nghién ctru sinh hoc, dich t&
va tién hoa ciia virus. Cho dén nay, nghién
ctru vé phd ky chu cia SLCMV tuong ddi
it. Ngoai tu nhién, SLCMV da dugc phat
hién thiy trén cay 6t (Capsicum annuum)
biéu hién tridu chimg kham 14 trong canh
cac rudng sén bi bénh kham 14 tai An Do
(Khan & cs., 2011). Gan day hon,
SLCMV ciing duoc phat hién thiy trén ba
cay ho Pai kich (Euphorbiaceae) la cay
Chaya (Cnidoscolus aconitifolius), cay
Coc rao (Jatropha curcas) va cay Bach
phu ttr (J. multifida) biéu hién triéu ching
kham, bién vang va bién dang 13 trong
canh cic ruong sin bénh tai Thai Lan
(Hemniam & cs., 2022). Bang chu y, cay
Coc rao va cac cay thudc chi Jatropha

khéac cling dugc xac dinh la ky chu tu
nhién cta nhiéu begomovirus va déu biéu
hién triéu ching rat gidng nhau (Snehi &
cs., 2016; More & cs., 2019).

Trong nim 2022, trong qua trinh diéu
tra, thu thip cic mau cdy biéu hién triéu
chimg bénh virus trong hodc gan rudng
sén bi bénh kham 14 tai Viét Nam nhdm
xac dinh phé ky chd tg nhién cua
SLCMYV, chiing t6i da quan sat thay nhiéu
cay Coc rao biéu hién triéu chung kham
1a, bién dang 14 va lun cdy tai mot sé tinh
mién Nam va Tay Nguyén. Muc tiéu cia
nghién ciru nay la xac dinh chinh xéc
nguyén nhan giy bénh va qua do dong
gop thong tin khoa hoc vé dic diém sinh
hoc, dich t& va tién hoéa cia SLCMV tai
Viét Nam.

2. VAT LIEU VA PHUONG PHAP
2.1. Méu bénh

La ciy Coc rao biéu hién triéu chimg
bénh virus dugc thu thép tai céc tinh Tay
Ninh, PhG Yén va Gia Lai nam 2022. La
cdy bénh dugc lam kho bang silicagel tur
chi thi va bdo quan & nhiét do phong toi
khi str dung.

2.2. LAy nhiém nhan tao SLCMYV trén
ciy Coc rao bing bo phan

Thi nghiém lay nhiém duoc thuc hién
tai B0 mon Bénh cay (Pai hoc Nong Lam
Tp. HO Chi Minh). Cay Coc rao sir dung
trong thi nghiém dugc tréng tr hat va
duoc giit trong 16ng ludi chdng con trung.
Cay non 3 - 5 14 that dugc str dung cho thi
nghiém 1ay nhiém.
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Bo phin tring truong thanh sach virus
sau khi vii hoa 24 gio dugc thu thap
(khong phan biét gidi tinh) bang dng hut
con trung chuyén dung va duogc tha lén
cac cdy san bi bénh kham 14 trong long
lu6i chéng con trung. Bo phan duoc dé
chich nap virus trong 48 gio, sau d6 duogc
chuyén sang cdy Coc rao khoé (30 cé
thé/cdy) trong 1ong ludi chdng con tring
dé bo phan truyén virus. Cay Coc rao sau
khi 1y nhiém 24 gio duwoc phun thudc
Actara 25WG d¢é giét bo phan. Thi nghiém
dugc 13p lai 3 1an, mdi 1an 5 cay. Cay lay
nhiém duoc giir trong 16ng ludi chdng con
trung dé quan sat biéu hién cua triéu
ching bénh. Sau 1y nhiém 2 thang, tit ca
cac cdy thi nghiém dugc kiém tra PCR
bang cap mdi F2/R3.

2.3. LAy nhiém nhan tao SLCMYV trén
cay Coc rao bang vi khuian Agrobacteria
tumefaciens chira ciu tric xAm nhiém
cua virus (agroinoculation)

Thi nghiém lay nhiém duogc thuc
hién tai B mon Bénh cay (Hoc vién
Nong nghiép Viét Nam). Cay lay nhiém
la cdy Coc rao non duoc trong tir hat va
duoc 1y nhiém & 2 giai doan 1 va 6
thang sau nay mam.

Hai cau trac xam nhiém ctua SLCMV
gém pCam-HLS-A-23-1.5 (chira DNA-A)
va pCam-HLS-B-2-1.5 (chira DNA-B) da
dugc xay dung tu trudc tai Trung tadm
Nghién ctru Bénh cay Nhi¢t doi (Hoc vién
Nong nghiép Viét Nam). Mdi ciu tric
gdm toan b phan tir DNA-A hoic DNA-B
cia SLCMV duogc liap rap trén vector
chuyén gen thuc vat pPCAMBIA2300. Mbi
cdu tric duogc bién nap vao té bao
Agrobacteria tumefaciens chung LBA4404
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bang phuong phap xung dién. Hai dong vi
khuan mang ciu trac xAm nhiém DNA-A
va DNA-B ciia SLCMV duoc nudi ciy
riéng r€ trén moi truong LB agar (tryptone
10 g/L, yeast extract 5 g/L va NaCl 5 g/L)
chia  Streptomycin (100  mg/L),
Rifampicin (25 mg/L) va Kanamycin (50
mg/L) & 28°C qua dém. Hai dong vi khuin
duogc tron véi nhau theo ti I¢ tuong duong
va dugc hoa trong dém lay nhiém (MES
10 mM va MgCl, 10 mM, pH 5,6). Mat do
vi khuan trong dich 1ay nhiém duogc dicu
chinh béng do ODggo ~1.

Cay Coc rao non duoc lay nhiém véi
dich vi khuan tai 3 vi tri 1a 14 (tiém thim
thiu 2 vét ddi xting qua gan chinh), than
(tiém) va choi dinh (tiém). Mdi cay duoc
lay nhiém 2 lan, cach nhau 1 tuan.

2.4. Triple-antibody sandwich ELISA
(TAS - ELISA)

Phan tng TAS - ELISA phat hién
SLCMV dugc thyc hi¢n voi cac khang thé
do Céng ty BIOTECT (Thai Lan) cung
cap. Cac giéng cua ban ELISA dugc phu
trude voi 100 pl/giéng dich khang thé da
dong thé (PAb PK, BIOTECT) dac hi¢u
begomovirus dugc chuén bi trong dém
carbonate (Na,CO3z 15 mM, NaHCO;
35 mM, pH9,6) theo ti I¢ 1/500 (v/v) va
ban ELISA dugc 0 qua dém & 10°C. Ban
ELISA dugc rta 3 lan v6i dém PBS-T
(Na;HPO4 8 mM, NaCl 150 mM, KH,PO,
2 mM, KCI 3 mM, Tween 20 0,05%, pH
7,4). Md 14 duoc nghién voi dém mau
(dém PBS-T chtra PVP 2%) theo ti 1¢ 1:10
(w/v). Dich cay dugc ly tam dé ling tan
du (3000 g/5 phut) va dich trén tia dugc
nho vao giéng voi luong 100 pl/giéng.
Ban ELISA duoc G 4 gid ¢ 37°C va dugce
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rira 3 1an v6i dém PBS-T. Khang thé don
dong chudt dac hiéu SLCMV (MADb
29B3, BIOTECT) duoc hoa trong dém
khang thé (dém PBS-T chtia PVP 2%,
ovalbumin 0,2%) véi ti 1€ 1/1000 (v/v) va
duoc nho vao giéng v6i luong 100
ul/giéng. Ban ELISA duoc u 4 gid ¢ 37°C
va duogc rira 3 1an v6i dém PBS-T. Khang
thé dé lién két Alkaline Phosphatase dic
hi¢u khang thé chuot (A3562, Sigma)
duoc hoa trong dém khang thé theo ti 1&
1/1000 va duoc cho vao giéng voi luong
100 pl/giéng. Ban ELISA duogc U 4 gio ¢
37°C va dugc rira 5 lan véi dém PBS-T.
Dich co chat p-nitrophenyl phosphate
(SIGMAFAST, Sigma) dugc ¢b dinh vao
giéng véi lugng 100 pl/giéng. Ban ELISA
dwoc u 1 gio & 25°C trong tdi. Phan tmg

dugc do bing may doc ELISA & budc
song 405 nm.

2.5. PCR

DNA tir cdy thu thdp ngoai dong
rudng duoc chiét bang kit DNeasy Plant
Mini Kit (Qiagen) theo huéng dan ciia nha
san xudt. DNA tir cdy lay nhiém duogc
chiét bang phwong phip NaOH (Wang
Hong & cs., 1993). M6 l4 (20 mg) duoc
nghién trong 200 ul NaOH 0,5M. Dich
nghién dugc hoa lodng 24 lan voi dém
Tris 0,1 M, pHS8. Dich DNA dugc str dung
ngay cho phan ung PCR hodc dugc bao
quan & -20°C cho t&i khi dung.

Phan tng PCR dugc thuc hién véi kit
2xMyTaq™ HS Mix (Bioline). Cac mdi
va diéu kién phan tng PCR duoc trinh bay
O bang 1.

Bing 1. Cic moi PCR sir dung trong nghién ciru

Nhiét do

Mbi Trinh tw (5’ - 3)) Muc dich ginmdi  thwéc Nggg"
Cc) bp) 9
SLCMV-B-F1 GCTTTGCAGTTGACAGCTTG Phat hisn DNA-B . o
SLCMV-B-R1 ATGCAGCGTATCTTCGTTCC cua SLCMV Nghién
clru na
SLCMV-A-F1 TCAAGAAACGCCAGGTCTGA Phat hign DNA-A s 123 y
SLCMV-A-R1 ATAGCGCATTGAAGGCTTGG cta SLCMV
F2 TGTGAAGGCCCATGTAAGGT Phét hién DNA-A (Uke &
clia SLCMV va 53 528 2019
R3 CGTAGCGTATACAGGRTTAGA ICMV cs., )
BegoA-Revl ATHCCMDCHATCKTBCTITGCAATCC Phat hién DNA-A
. (Ha & cs.,
cua cac 56 ~1200 2006)

BegoA-Forl

TGYGARGGICCITGYAARGTYCARTC  hegomovirus

2.6. Gidi trinh tu va phan tich trinh tu
San pham PCR duoc tinh chiét tir gel

agarose dung kit tinh chiét Expin™ Gel

SV Kit (GeneAll) theo huéng dan ciia nha

san xudt. San pham PCR tinh chiét duoc
giai trinh ty tryc tiép bang moi PCR tai
Macrogen (Han Quoc).

Trinh ty mau dugc so sanh véi céac
chudi da cong bd tir tredc nhy phan mém
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tim kiém BLAST tai NCBI (the National
Center for Biotechnology Information
(http://www.ncbi.nlm.nih.gov/blast/).

Céc trinh tu phan tich duogc can trinh
ty da chudi bang phan mém MAFFT
(Katoh & Standley, 2013) san c6 tai
https://mafft.cbrc.jp/alignment/server/.

Phan tich pha hé theo phuong phéap
Neighbor Joining duoc thuc hién hién bang
phan mém MEGA11 (Tamura & cs., 2021).

2.7. Real time PCR

Phan tUng Real-time PCR phat hién
SLCMV trén cay lay nhiém duoc thuc
hién  v6i cip mdi  SqPCR-1f
(ACTTGACGTCTGAGCTGG)/SqPCR-1r
(GAACCTCACCTCCATGCT) va do gPCR-F
(FAM-TGTTGGGGTGGAAACTGGTGCT-
BHQL) (Truong Thi Huynh Nhu & cs.,
2022). Phan ung Real-time PCR duogc
thyc hién trong 20 pl dung kit RealMOD
Probe M2 2X gPCR Mix with UDG
(iNtRON Bio) chira 400 nM mdi mdi, 200
nM do va 0,5 pL DNA dugc chiét bang

NaOH. biéu kién phan tng Real-time
PCR nhu sau: hoat héa UDG (25°C/5
phat), khoi dau bién tinh (95°C/5 phut),
40 chu trinh phan ung (95°C/15 giay,
60°C/30 giay).

3. KET QUA VA THAO LUAN

3.1. Kiém tra miu Coc rao biéu hién
triéu chirng nhiém virus bang PCR

Bén miu Coc rao biéu hién triéu
chting nhiém virus gdm kham, bién dang
la va lun cay (hinh 4a) da dugc thu thap
tai Tay Ninh, Pha Yén va Gia Lai. Kiém
tra PCR cac mau Coc rao voi cip mdi
BegoA-Forl/-Revl (PCR-1) cho théay
ching bi nhiém begomovirus. Kiém tra
v6i cap mdi F2/R3 (PCR-2) cho thiy
chung c6 thé nhiém SLCMV hoic
ICMV. Kiém tra v&i cic cidp moi
SLCMV-A-F1/-R1 (PCR-3) va SLCMV-
B-F1/-R1 (PCR-4) ciing nhu kiém tra
TAS - ELISA véi khang thé dic hiéu
SLCMV cho thdy ching nhiém SLCMV
(bang 2).

Bdng 2. Phat hi¢n begomovirus va SLCMV bang PCR va TAS - ELISA
trén cac mau Coc rao biéu hién tri¢u chirng bénh virus
dwoc thu thdp nam 2022

PCR*

Mau Dia diém thu thap TAS.-
(huyén, tinh, toa do) PCR-1 PCR2 PCR-3 PCR4  ELISA’
CR-TN Tan Bién, Tay Ninh (11486491, 106.018348)  + + + + +
Song Hinh, Phi Yén
) . . , . .
CRPYL (12998121, 108.868274)
Soéng Hinh, Phu Yén
) . . , . .
CRPY2 (13005779, 108.921827)
CR-GL Krong Pa, Gia Lai (13.346053, 108.514554) + + + + KKT

Ghi chi: * Cac cap moi cho céc phan ang PCR: PCR-1 (BegoAForl/-Revl), PCR-2 (F2/R3), PCR-3
(SLCMV-A-F1/-R1), PCR-4 (SLCMV-B-F1/-R1). 2 KKT: khong kiém tra. (+): phan (mg duong tinh.
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3.2. Phan tich trinh tw san pham PCR
dwgc nhin bang cip mdi SLCMV-A-
F1/-R1va SLCMV-B-F1/-R1

Dé khing dinh két qua PCR va ELISA
va xac dinh chinh xac mau Coc rao thu
ngoai tu nhién bi nhiém SLCMYV, sin
phim PCR cta mdt mau Coc rao (miu
CR-GL) dwoc nhan bing 2 cip moi
SLCMV-A-F1/-R1 va SLCMV-B-F1/-R1
da duoc giai trinh tu truc tiép.

Hai trinh ty thu duwoc da duoc su
dung dé tim kiém céc trinh ty gan giii
trén GenBank bang phan mém tim kiém
tryc tuyén (Blast search). Két qua tim
kiém BLAST cho thay trinh ty san pham
PCR (SLCMV-A-F1/-R1) c6 mirc dong
nhat trinh tu cao nhat véi DNA-A cua
SLCMV (95 - 99%). Trinh tu san pham
PCR (SLCMV-B-F1/-R1) c6 muc dong
nhét trinh tw cao nhat véi DNA-B cua
SLCMV (97 - 100%) va ICMV (97 - 98%).

Dé ching minh rd hon danh tinh cia
virus dugc phat hién trén cidy Coc rao,
doan trinh ty PCR duogc so sanh vdi 3
nhom mau gom: (i) 6 madu SLCMV ké ca
mau chuan loai, (ii) miu chuin loai cua
ICMV, mét loai gan giii véi SLCMV va
(iii) mAu chuén loai cua 6 begomovirus da
duoc xac dinh dau tién trén ciy Jatropha
(cac virus véi tén dau tién 1a Jatropha,
bang 3). Két qua so sanh dya trén DNA-A
cho thdy miu CR-GL c¢6 mirc dong nhat
trinh ty cao nhat v&i cdc mau SLCMV
(95,2 - 99,6%) va c6 mirc dong nhit trinh
tur thip hon nhiéu (59,6 - 87,6%) véi tat ca
cac cac mau virus con lai (bang 3). Trén
cidy pha hé DNA-A, mau CR-GL ciing

phén nhém rd rét trong cum loai SLCMV
va tach biét rd rang vdi cadc nhanh virus
con lai (hinh 1).

Két qua so sanh dya trén DNA-B cho
thdy miu CR-GL c6 murc dong nhét trinh
tu cao nhat v6i cac mau SLCMV (96,6 -
100%) va ciing rat cao véi mau ICMV
(96,5%). Két qua nay phu hop vi toan bd
trinh ty DNA-B ciia SLCMV va ICMV da
duoc xac dinh c6 mirc dong nhat rat cao
to1 94% (Saunders & cs., 2002). Ngoai trur
JMV, DNA-B cua cac begomovirus con
lai khong san co trén GenBank vi chiing 1a
cac virus c6 bo gen don hoac DNA-B cua

chung chua dugc xac dinh.

Dinh danh cac begomovirus téi murc loai
da duoc hudng dan chi dya trén DNA-A
(Brown & cs., 2015). Két qua Blast search,
so sanh trinh tu va phén tich pha hé dua
trén trinh tu thu duogc khéng dinh virus
nhiém trén mau CR-GL 1a SLCMV.

Déng cht y, trén cay pha h¢ DNA-A,
mau virus CR-GL va cac mau SLCMV
trén cdy sin tai Pong Nam A va phia nam
Trung Qudc lai phan nhom trong 1 cum
va kha tach biét véi mau SLCMV dai
dién tir Sri Lanka. Két qua nay goi y
SLCMV trén sin va Coc rao tai bong
Nam A va phia nam Trung Qudc chua
chéc ¢6 nguén géc ttr Tiéu luc dia An Do
ma c6 thé d3 co mit trén cay Coc rao tai
khu vuc nay sau d6 nhidm trén cdy san.
Nhiéu mau SLCMV tir Coc rao va sin
can duoc gidi trinh tu toan bd bd gen dé
danh gia gia thiét nay.
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90 [ CR-GL
SLCMV-DNA-A-MN577579
gg| SLCMV-DNA-A-MH891840
SLCMV-DNA-A-LC382269 >~ Cum lodi SLCMV
920 SLCMV-DNA-A-MN577576

SLCMV-DNA-A-LC382268

SLCMV-DNA-A-AJ314737 (T)
JLYMV-DNA-A-JN698854 (T)
— 99 JMIV-DNA-A-HM230683 (T)
(- JLCGV-DNA-A-KM411359 (T)
ICMV-DNA-A-Z24758 (T)

100 JYMV-DNA-A-FJ177030(T)

JLCuV-DNA-A-EUTS8996 (T)

98] JMNV-DNA-A-JX025358 (T)

JMV-DNA-A-KF723258 (T)

0.10

Hinh 1. Cay Neighbour Joining dwa trén trinh tw san pham PCR ctia mau CR-GL
dwoc nhan bang cip méi SLCMV-A-F1/R1 véi trinh tw twong (bng cia SLCMV
va cac begomovirus dwec xac dinh trén cay thudc chi Jatropha
(cay duoc xay dyng bang phan mém MEGA11. S6 & trén méi nét la gia tri théng ké bootstrap
(%, 1000 l1an 1&p, chi hién thi cac gia tri > 50%). Thanh ti 1& trinh bay khoang cach di truyén.
Ky tw T trong ngodc kép la “type representative” chi mau dai dién loai)

Bing 3. So sdnh trinh tw sin phiam PCR ciia mdu CR-GL véi SLCMV
va cdc begomovirus dwoc xdc dinh trén cdy thugc chi Jatropha

Murc ddng nhéat

x 1
’ Mau GenBank trinh tw (% )2
) Viet
Virus tit Ma . .
GenBank Migﬁ;\iﬁnk (isl\glaal:e) Ky chi goéc Quécgia DNA-A DNA-B
(DNA-A)
MN577579 MW115416 Sisl San Thai Lan 99,6 99,6
(M. esculenta)
MN577576  MW115414 Ome2 San Campuchia 99,3 100
(M. esculenta)
Srilankan MH891840  MH891841 HN7 San TrungQuéc 993 99,6
cassava mosaic (M. esculenta)
virs SLCMV o
LC382269  LC382270 VNTN2 an VietNam 993 100
(M. esculenta)
LC382268  LC382271 VNTN5 San VietNam 993 100
(M. esculenta)
Sén )
AJ314737 (T) AJ314738(T) SLCMV-Col (M. esculenta) Sri Lanka 95,2 97,5
Jatrophamosaic 50 Hviososss (1) SK-2 Cocrao An Do 87,6
India virus (J. curcas)
Jatrophaleafeurl 5 o\ k11350 ) Gujarat Cocrao An Do 87,0
Gujarat virus (J. curcas)
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Murc ddng nhéat

x 1
' Mau GenBank trinh ty (%)z
) Viet
Virus tt Ma 3 ;
GenBank M?SSX_BB"’;”" (is'gfa‘:e) Kychigbc Qubcgia DNA-A DNAB
(DNA-A)

Indian cassava o\ Zouzs8(T) 224759 (T) San AnP6 841 965
mosaic virus (M. esculenta)
Jatropha leaf . R
yellowmosaic ~ JLYMV  IN698954 (T) Katemiaghat  Cocrao AnDPo 825

) 2 (J. curcas)
virus
Jatopha mosale 4\ o638 (1) No.2 Coc réo Nigeria 705
Nigeria virus (J. curcas)
Jatophayellow 5o £ 3177030 M) Dau lai tia AnDo 664
mosaic virus (J. gossypiifolia)
Jawophaleafeurl 5 o\ £ (708096 () New Delhi Cocrao AnDPo 626
virus (J. curcas)
Jatropha mosaic Jamaica: DAu lai tia
Virusp IMV  KF723258(T) KF723261(T)  Spanish 0. gossypifolc) Jamaica 59,6 57,8

Town:2004 & 9OSSYP

Ghi cha: }(T): Type representative: mau dai dién loai; % muc ddng nhit trinh tu duoc x4c dinh tir cac mau
dugc can trinh ty da chudi bang phdn mém MAFFT va dua trén doan DNA twong tng san pham PCR cua

mau CR-GL.

3.3. Két qua liy nhiém nhin tao
SLCMYV trén ciy Coc rao biang bo phin

Pé tuan thi quy tic Koch, cic ciy
Coc 130 non trong trong chau dugc lay
nhiém nhan tao bang bo phan chich nap
SLCMV tir cdy sin bénh. Két qua thi
nghiém qua 3 lan lay nhiém doc 1ap cho
thdy c6 7/15 cdy lay nhidm biéu hién triéu
ching dién hinh gdm kham 14, bién dang
1a (nhan, ghd ghé), ciy thap lun (hinh 4b).
Céc triéu ching nay giéng v6i cay nhiém
bénh ngoai ty nhién. Tat ca cac cdy lay
nhiém ciing duge kiém tra PCR bang cip
moi F2/R3. Két qua kiém tra PCR cho
thdy tat ca 7 cay biéu hién triéu chimg va
2 cay khong biéu hién triéu chimng c6 phan
ung PCR duong tinh (bang 4).

Két qua lay nhidém cho thiy cay Coc
rao kha man cam véi SLCMV khi triéu
ching dau tién co thé quan sat bang mit
xuit hién khd nhanh sau lay nhiém 8 - 9
ngay. Trén cay sin, khi 1ay nhiém bang bo
phén, triéu chimg dién hinh xuat hién trén
cdy san nudi cdy mo trong vong 22 ngay
(Duraisamy & cs., 2013), trén cdy san non
1a tir 20 d&én 25 ngay (Hoat & cs.). Cay
Coc rao néi riéng va cay thudc chi
Jatropha néi chung co6 1€ 1a ky chu phu
hop ciia nhiéu begomovirus (Snehi & cs.,
2016; More & cs., 2019). Tim kiém trén
GenBank ciing cho thiy co it nhat 7
begomovirus nhiém trén nhém cdy nay
(bang 3).
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Bing 4. Két qud ldy nhiém SLCMV trén cdy Coc rdo bang bo phin

A S6 cay biéu hién

Thoiky tiém duc  Sé cay phan tng

Lan lay Céng thirc SO cay tridu ching' (ngay)> PCR dwong®
Lay nhiém 5 3 8-28 4
Khong lay 3 0 0
Lay nhiém 5 2 12-21 2
! Khong lay 3 0 0
Lay nhiém 5 2 9-17 3
. Khéng lay 3 0 0
Lay nhiém 15 7 8-28 9
TONG
Khéng lay 9 0 0

Ghi cha: " triu ching dién hinh gdm: kham I4, bién dang 14 (nhan), cay thap lun.
2 thoi ky tiém duc tinh tir khi lay nhiém dén khi triéu ching c6 thé quan sat thiy bang mit.
% phan ttng PCR dwoc thyc hién véi cap mdi F2/R3 (phat hién DNA-A) tai thoi diém 2 théng sau lay nhidm.

3.4. Két qua liy nhiém nhin tao
SLCMV trén cidy Coc rao bang
agroinoculation

Lay nhiém nhéan tao SLCMYV trén cay
Coc rao ciling dugc thyc hién béng
phuong phap agroinoculation. Trong 2 thi
nghiém 1ay nhiém trén cdy non 1 thang
tudi va 2 thang tudi, c6 5/6 ciy lay nhiém
biéu hién tridu chimg gidng cdy lay
nhiém bang bo phin va cdy nhiém bénh
tu nhién (hinh 4c).

Kiém tra cac cdy thi nghiém bang
TAS - ELISA cho thiy cic cdy biéu hién
triéu ching déu c6 gia tri OD cao hon
nhidu cdy khong biéu hién triéu ching
hoic cdy dbi chung khong liy nhiém
(Bang 5). Phan tng TAS - ELISA ching
té phan tr (virion) cua SLCMV da hinh
thanh trong cay biéu hién triéu chimng.

Kiém tra PCR véi cap mdi dic hiéu
DNA-A va Realtime PCR véi mdi va do
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dac hiéu DNA-A da xac nhan sy c6 mat
DNA-A ctia SLCMYV trén tit ca 5 cay lay
nhiém biéu hién triéu chimg (bang 5,
hinh 2 va hinh 3).

Pang cha ¥, kiém tra PCR véi cip
mdi dic hiéu DNA-B cho thay chi 4/5 cay
biéu hién triéu ching co phan tung duong
tinh. Nhu vy, mau cay lay L2 tao triéu
ching dién hinh, hinh thanh virion trong
cdy nhung khong chira DNA-B. Két qua
nay khong ngac nhién vi DNA-A cula
SLCMV da duogc chung to c6 kha nang
gdy bénh tuong tu virus hoan chinh trén
cdy thudc 14 canh  (Nicotiana
benthamianae). Ngoai ra, SLCMV da
dugc ching minh la hinh thanh tr mdt
begomovirus co bd gen don va 1iy DNA-
B ctia ICMV thong qua sy kién tai to hop
ving bao thi chung giita 2 thanh phan bo
gen (goi la common region) (Saunders &
cs., 2002).
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Béang 5. Két qua Iy nhiém SLCMYV trén ciy Coc rao bing agroinoculation

Tudi ca ca TAS PCR® Real - time
udi cay . . ay s gl - PCR (Cq)*
lay nhigm  COMIthUC i ghism Trigu ching ELISA?
DNA-A DNA-B  DNA-A
L1 Kham, bién dang Ia 1,333 +HE 25,76
Lay L2 Kham, bién dang la 1,221 ++t - 20,86
L3 Kham, bién dang 1& 1,330 T 17,86
1 thang
) K1 Khéng 0,276 - - -
Baoi chirng o
(khong lay) K2 Khong 0,492 - -
K3 Khéng 0,328 - -
L4 Kham, bién dang nhe 0,628 ++ + 34,79
Lay L5 Khéng 0,514 - - -
L6 Kham, bién dang l& 1,525 +HE 17,10
6 thang
) K4 Khong 0,301 - - -
Baoi chirng N
K Kh 2 - -
(khong lay) 5 ong 0,323
K6 Khéng 0,329 - -

Ghi chi: ¥ triéu ching dugc danh gia sau lay nhidm 1 thang va 2 thang.
ZTAS - ELISA dugc thuc hién sau lay nhidm 2 thang.

% PCR duoc thyc hién sau lay nhiém 3 thang, trong 6 DNA-A va DNA-B duoc phat hi¢n tuong ing voi
cap moi SLCMV-A-F1/-R1 va SLCMV-B-F1/-R1. Céc ky hiéu: - 1a khéng phan Gng; +, ++ va +++ la
dua trén d6 dam caa bang PCR.

*: Real - time PCR dugc thuc hién trén ciing mau DNA véi PCR.

Tudi cay lay —» 1 thang 6 thang

—
Caylay » 1 2 3 1 2 3 +ve M pp
1500
1000

DNA-A

410bp 500
400
300
200
100
1500
1000

DNA-B

423bp 500

400

300
200
100

Hinh 2. PCR phat hién SLCMV céac cay Coc rao dwoc lay nhiém bang agroinoculation

(DNA-A: dwoc thye hién bang cép mdi SLCMV-A-F1/-R1. DNA-B: dwoc thye hién béng cap mdi SLCMV-
B-F1/-R1. S6 & hang “cay lay” twong (rng cay lay trong bang 5. Bang dic hiéu cho méi phan (rng PCR
duoc chi bing mii tén. M 1a thang DNA 100 bp (100 bp DNA Ladder, Promega). (+ve): d6i chirng dwong
la khuén lac vi khudn Agrobacterium mang c4u tric xam nhiém dwoc chiét bing NaOH. Khéng hién thi

két qua cac mau cay dbi chirng khéng lay (d&u khdng hinh thanh bang sa pham))
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Amplification

+  MAu cy lay L5
“4> ¢+ Hai mau cdy khong ldy

Cycles

* Nuwdc (free nuclease, Promega)

Hinh 3. Real-time PCR phat hién SLCMV trén cay Coc rao
dworc lay nhiém bang agroinoculation

(phan rng Real - time PCR duoc thuc hién trén cung mau DNA trong phan trng PCR.
S0 trén cac dwdng phan (rng twong (rng cay lay trong bang 5 va hinh 2)

Hinh 4. Triéu chirng cay Coc rao nhiém SLCMV ngoai tw nhién (a),
lay nhiém bang bo phéan (b) va lay nhiém bang agroinoculation (c)

4. KET LUAN

Kiém tra ELISA, PCR va giai trinh tu
cac mau Coc rao biéu hién triéu ching
bénh virus dugc thu thap tai mot sb tinh
mién Nam va T4y Nguyén nam 2022 ciing
nhu d4nh gia két qua lay nhiém nhan tao
bang bo phin va agroinoculation dd xéc
nhan nguyén nhan gay bénh virus trén cay
Coc rao 1a SLCMV. Nghién ciru nay lan
dau tién xac nhan cay Coc rao 1a ky chi tyr
nhién cia SLCMYV tai Viét Nam.

42

TAI LIEU THAM KHAO

1.

Brown J. K., Zerbini F. M., Navas - Castillo
J., Moriones E., Ramos-Sobrinho R., Silva J.
C., Fiallo-Olivé E., Briddon R. W., Hernandez
- Zepeda C. & Idris A., 2015. Revision of
Begomovirus taxonomy based on pairwise
sequence comparisons. Springer.

Chittarath K., Jimenez J., Vongphachanh P.,
Leiva A., Sengsay S., Lopez-Alvarez D.,
Bounvilayvong T., Lourido D., Vorlachith V.
& Cuellar W., 2021. First report of cassava
mosaic disease and Sri Lankan cassava mosaic
virus in Laos. Plant Disease. 105(6): 1861.



Tran Van Chién va ctv.

10.

Duraisamy R., Natesan S., Muthurajan R.,
Gandhi K., Lakshmanan P., Karuppusamy N.
& Chokkappan M., 2013. Molecular studies
on the transmission of Indian cassava mosaic
virus (ICMV) and Sri Lankan cassava mosaic
virus (SLCMV) in cassava by Bemisia tabaci
and cloning of ICMV and SLCMV replicase
gene from cassava. Molecular biotechnology.
53: 150 - 158.

Ha C., Coombs S., Revill P., Harding R., Vu
M. & Dale J., 2006. Corchorus yellow vein
virus, a New World geminivirus from the Old
World. Journal of General Virology. 87(4):
997 - 1003.

Hemniam N., Roekwan S., Vannatim N.,
Malichan S., Saokham K., Chaowongdee S. &
Siriwan W., 2022. Natural infection of
Cnidoscolus and Jatropha by Sri Lankan
cassava mosaic virus in Thailand. Journal of
General Plant Pathology. 88(6): 386 - 391.

Hoat T. X., Hiéu N. C., Huy N. Q. & Huy N.
D., 2021. Xac dinh phwong thirc lan truyén
cua Sri Lankan Cassava Mosaic Virus
(SLCMV) giy bénh kham 14 sin & Viét Nam.
Tap chi Khoa hoc Nong nghiép Viét Nam.
19(2): 206 - 214.

Katoh K. & Standley D. M., 2013. MAFFT
multiple sequence alignment software version
7: improvements in performance and usability.
Molecular biology and evolution. 30(4):
772 - 780.

Khan M., Chun S., Raj S., Tiwari A., Gupta P.
& Seth P., 2011. First report of Cassava
mosaic virus infecting chilli (Capsicum
annuum) in India. Journal of Plant Pathology.
93(4, Supplement).

Legg J. P., Kumar P. L., Makeshkumar T.,

Tripathi L., Ferguson M., Kanju E.
Ntawuruhunga P. & Cuellar W., 2015.
Cassava virus diseases: biology,

epidemiology, and management. Advances in
virus research. Elsevier: 85 - 142 trang.

More P., Agarwal P. & Agarwal P. K., 2019.
Geminiviruses: Molecular biodiversity and
global distribution in Jatropha. Physiological
and Molecular Plant Pathology. 108: 101439.

11.

12.

13.

14.

15.

16.

17.

18.

Saunders K., Salim N., Mali V. R., Malathi V.
G., Briddon R., Markham P. G. & Stanley J.,
2002. Characterisation of Sri Lankan cassava
mosaic virus and Indian cassava mosaic virus:
evidence for acquisition of a DNA B
component by a monopartite begomovirus.
Virology. 293(1): 63 - 74.

Siriwan W., Jimenez J., Hemniam N.,
Saokham K., Lopez - Alvarez D., Leiva A.
M., Martinez A., Mwanzia L., Lopez - Lavalle
L. A. B. & Cuellar W. J., 2020. Surveillance
and diagnostics of the emergent Sri Lankan
cassava mosaic virus (Fam. Geminiviridae) in
Southeast Asia. Virus research. 285: 197959.

Snehi S., Prihar S., Gupta G., Singh V., Raj S.
& Prasad V., 2016. The current status of new
emerging begomovirus diseases on Jatropha
species from India. J Plant Pathol Microbiol.
7(357): 2.

Tamura K., Stecher G. & Kumar S., 2021.
MEGA11: molecular evolutionary genetics
analysis version 11. Molecular biology and
evolution. 38(7): 3022 - 3027.

Truong Thi Huynh Nhu, Huynh Thi Ngoc
Mai, Tran Trung Chanh, Pham Thi Nhan, Lé
Khanh, Pham Quéc An & Hoang N. H., 2022.
Budc dau nghién ctru sy hién dién cua Sri
Lankan Cassava Mosaic Virus (SLCMV) trén
san (Manihot esculenta Crantz 1766). Tap chi
Khoa hoc Pai hoc Mo Thanh phé Hé Chi
Minh - Ky thudt va Céng nghé. 17(2): 5 - 20.

Uke A., Hoat T. X., Quan M., Liem N., Ugaki
M. & Natsuaki K. T., 2018. First report of Sri
Lankan cassava mosaic virus infecting cassava
in Vietnam. Plant Disease. 102(12): 2669.

Uke A., Khin S., Kitaura K., Ugaki M. &
Natsuaki K. T., 2019. Combination of an
image - posting system and molecular
diagnosis for detecting Sri Lankan cassava
mosaic virus. Tropical Plant Pathology. 44:
238 - 243.

Uke A., Tokunaga H., Utsumi Y., Vu N. A,
Nhan P. T., Srean P.,, Hy N. H.,, Ham L. H.,
Lopez - Lavalle L. A. B. & Ishitani M.,
2022. Cassava mosaic disease and its
management in Southeast Asia. Plant
Molecular Biology. 1 - 11.

43



Tran Van Chién va ctv.

19. Wang D., Yao X., Huang G., Shi T., Wang G. cassava mosaic virus infecting cassava in
& Ye J., 2019. First report of Sri Lankan Cambodia. Plant Disease. 100(5).

cassava mosai.c virus infected cassava in ¢ Wang H., Qi M. & Cutler A. J., 1993. A

China. Plant Dis. 103(1437): 10.1094. simple method of preparing plant samples for
20. Wang H., Cui X., Wang X., Liu S., Zhang Z. PCR. Nucleic acids research. 21(17): 4153.

& Zhou X., 2016. First report of Sri Lankan

ABSTRACT

Barbados nut (Jatropha curcas) is natural host of Sri Lankan cassava mosaic virus
in Vietnam

In 2022, Jatropha curcas plants, commonly known as Barbados nut, exhibited viral
symptoms including leaf mosaic, leaf wrinkling, and stunted growth in various
provinces of the South and Central Highlands of Vietnam. The causative virus was
identified using the Triple Antibody Sandwich - Enzyme Linked Immuno Sorbent Assay
(TAS - ELISA), Polymerase Chain Reaction (PCR), and sequence analysis. To assess
the pathogenicity of the virus, artificial inoculation experiments were conducted on
Barbados nut plants grown from seeds using the whitefly vector (Bemisia tabaci) and
agroinoculation techniques. Symptom expression and presence of the viral pathogen
were confirmed through PCR, Real - time PCR, and TAS - ELISA. Analysis of TAS -
ELISA, PCR, and sequence data detected Sri Lankan cassava mosaic virus (SLCMV)
(the species Sri Lankan cassava mosaic virus) in four symptomatic Barbados nut
samples collected from provinces including Tay Ninh, Phu Yén, and Gia Lai. Artificial
inoculation experiments demonstrated that the inoculated plants exhibited symptoms
resembling those observed in naturally infected plants. Furthermore, PCR tests using
primers specific to the DNA - A and DNA-B components of SLCMV on the
agroinoculated plants suggested that SLCMV DNA-A alone could infect Barbados nut
plants and induced typical symptoms. This study represents the initial confirmation of
Barbados nut plants as a natural host of SLCMV in Vietnam.

Keywords: Jatropha curcas, Sri Lankan cassava mosaic virus, natural host,
inoculation, Vietnam.
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DANH GIA MUC DO BIEU HIEN CUA NHOM GENE MA HOA
TREHALOSE-6-PHOSPHATE PHOSPHATASE
LIEN QUAN PEN DAP UNG BENH SOC NAU VIRUS
G CAY SAN (Manihot esculenta)

Chu Dic Ha'", Ha Thi Quyén’',
Pham Chau Thuy', La Viét Hong? Péng Huy Giéi®,
Nguyén Quéc Trung?, Lé Huy Ham'
! Truong Pai hoc Céng nghé, Pai hoc Quéc gia Ha Noi
% Trwong Pai hoc Sw pham Ha No6i 2
 Hoc vién Néng nghiép Viét Nam
E-mail lién hé: cd.ha@vnu.edu.vn

TOM TAT

Trehalose-6-phosphate phosphatase (TPP) la enzyme quan trong tham gia vao qud
trinh chuyén héa trehalose & thiee vat. Pdy la nhém enzyme dwoc ghi nhdn la déng vai
tré quan trong trong ddp img cdc diéu kién bat thudn va tac nhdn gdy bénh ¢ cdy trong.
Tuy nhién, vai tré ciia nhém TPP nay trong dép vmg tdc nhdan gdy bénh trén cdy san
(Manihot esculenta) van chwa dwoc ghi nhdn. Trong nghién ciru ndy, cdu triic, sy kién
lap va mure do biéu hién ctia nhém gene MeTPP da dwoc phan tich dwa trén cdach tié'p
can tin sinh hoc. Cu thé, cac thanh vién ciia nhém gene MeTPP co cau tric chii yéu
gom 10 exon, twong tw nhw & cdc lodi thue vit khdc. Phdn tich cho thdy, tong s6 2 sie
kién Idp, xdy ra trén cdc viing nhiém sdc thé khdc nhau cia genome cdy sdn da dwoc
xdc dinh. Pdng chii ¥, nghién ciru dd khai théac dir liéu biéu hién ciia nhém gene MeTPP
& mau ld xir Iy ldy nhiém bénh soc ndu virus. Két qua cho thdy, MeTPP10 la gene c6
biéu hién ting cwong manh nhdt & mau 1é xir Iy ldy nhiém nhan tao, trong khi MeTPP09
la gene kim ham biéu hién nhat. Tém lai, két qua ciia nghién ciu ndy da cung cdp 2
gene tiém ndng cho phan tich chirc ndng hwdng dén kiém sodt tinh khang bénh soc ndu
virus & cdy sdn.

Tir khéa: Trehalose-6-phosphate phosphatase, sdn, soc ndu virus, tin sinh hoc.

1. PAT VAN PE Viét Nam (Malik et al., 2020). Cay sén c6
nhiéu gia tri su dung, c6 thé cung cip
ngudn tinh bot cho con ngudi (Nilusha et
al., 2021), nguyén liéu tho trong san xuat
thirc an chan nudi cho gia suc (Li et al.,
2017; Sugiharto et al., 2018) va nhién li¢u

Sin (Manihot esculenta) duoc ghi
nhan 13 mot trong nhitng ciy trong co gia
tri xuat khau dat ngudng 1 ty d6 la My &

Nguoi phan bién: TS. Pham Thi Ly Thu
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sinh hoc (Ki et al., 2013). Phat trién sin
tai Viégt Nam hién nay dang dugc chu
trong dau tu nham giai quyét bai toan kinh
té cho cac dia phuong chiju anh huéng cua
bién doi khi hau. Tuy nhién, canh tac san
hién nay dang chiu thi¢t hai 16n tur céc loai
bénh do tac nhén virus, nghiém trong nhat
c6 thé ké dén nhu kham 14 sin (gdy ra boi
chi Begomovirus, thugc ho Geminiviridae)
(Houngue et al., 2022) va soc nau virus
(gdy ra boi chi lpomovirus thudc ho
Potyviridae (Tomlinson et al., 2018). Do
vay, tim hiéu vé co ché phan mg cta ciy
sdn véi bénh soc nau virus & cép do phan
tir dugc xem 1a chia khoa dé giai quyét bai
toan chon tao giéng sin khang bénh trong
tuong lai.

Céc nghién cuu trudc day da ghi nhan
rang, cac yéu t6 bat thuan (han han, xam
nhdp man va ngap Ung) va tdc nhin gay
bénh (bénh hai) tac dong lén ciy trong
thong qua nhiéu co ché, chii yéu giy ra
stress thAm thau (Huang et al., 2019,
Shabbir et al., 2022). Do d6, viéc duy tri
can bang mdi trudong ndi moi 1 rat quan
trong ddi v4i cdy trong. Trehalose 13 mot
loai disaccharide dugc ching minh la
dong vai tro dap ung cac bat loi tir moi
truong thong qua viéc diéu hoa ap suit
tham thau ndi bao (Paul et al., 2018). Co
ché sinh téng hop trehalose ¢ thuc vat
dugc thuc hién thong qua phan Ung xuc
tac cua trehalose-6-phosphate synthase va
trehalose-6-phosphate phosphatase (TPP)
(lordachescu and Imai, 2008). Trong
nghién ciu trude day, téng s6 10 thanh
vién cia nhom MeTPP da dugc xac dinh
trén cay san. Khai thac dit liéu biéu hién
cho thay 7 gene MeTPP c6 biéu hién & it
nhét mét vi tri trén cay san trong diéu kién
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thuong. Cac dan liéu nay da dit ra cau hoi
vé vai trd ciia nhom MeTPP trong co ché
dap g khi 1ay nhiém nhan tao bénh soc
nau virus trén 14 cdy san, tir d6 c6 thé goi
mo ra gia thuyét vé con duong sinh tong
hop trehalose lién quan dén dap tmg tac
nhan gy bénh trén cdy san.

Muc tiéu cta nghién ciru ndy nham
cung cép nhitng dan liéu co ban vé céu
trdc cia nhém gene MeTPP & cdy sin va
khai thac m@c do biéu hién cua chung
trong diéu kién ldy nhi®m nhan tao véi
bénh soc nau virus. Cu thé, ciu tric gene
va cac su kién gene 13p da duogc phan tich
trong nhom MeTPP & cdy sin bang cong
cu tin sinh hoc. Sau do, dir liéu microarray
lién quan dén xir 1y bénh soc niu virus &
la cay sin dd dugc khai thac nham danh
gi4 biéu hién cua cac gene MeTPP.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ciru

Dit litu genome cia gidng sin
AMS560-2 md ta trong nghién cuu trudc
day (Bredeson et al., 2016) dugc khai thac
trén Phytozome (Goodstein et al., 2012).

Dit lidu transcriptome & mau la sin
trong diéu kién xtr 1y véi bénh soc nau
virus (GEO Accession: GSE56467)
(Maruthi et al., 2014) duoc thu thap trén
GEO NCBI (Barrett et al., 2013).

Thong tin vé nhom MeTPP & cdy san
duoc mo ta trong nghién cuu trude day.

2.2. Phwong phap nghién ciru

- Phuong phap phéan tich cdu tric
gene: trinh tu gene ciia nhoém MeTPP ¢
cdy san duoc phan tich trén GSDS (Gene
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Structure Display Server) (Hu et al., 2015)
dua theo mo ta trong nghién curu trude day
(La et al., 2022; Man Le et al., 2022). Cu
thé, trinh ty doan ma hda (coding DNA
sequence) va vung gene (genome DNA
sequence) cua nhom gene MeTPP ¢ cay
san thu thip trong nghién ctru trudc day
dugc truy van trén GSDS (Gene Structure
Display Server) (Hu et al., 2015) dé khai
thac trat tu exon/intron cta tung gene.

- Phuong phép duy doan su kién lap
gene: trinh tu doan ma hoda ctia nhom gene
MeTPP ¢ cdy sin dugc sit dung dé du
doan cac cap gene lap dua theo mo ta
trong nghién ciu truéc day (Chu et al.,
2018; Niu et al., 2020). Cu thé, ClustalX
(Thompson et al., 2002) va BIoEDIT
(Hall, 1999) dugc sir dung dé can trinh ty
va khai thic muc d6 twong dong giira cac
cap gene MeTPP ¢ cay san. Cap gene lip
duoc dinh nghia 1a hai gene c6 muc do
tuong dong 16n hon 90% (La et al., 2022).

- Phuong phép xay dung cay phat
sinh: trinh ty protein ddy du ctia nhom
MeTPP & ciy sin duoc sir dung dé thiét
lap cady phat sinh dya theo md ti trong
nghién ctu trudc day (Chu et al., 2018;
Niu et al., 2020). Theo d6, MEGA

Analysis) (Tamura et al., 2021) duogc su
dung dé xdy dung cdy phat sinh ctia nhom
MeTPP & cdy sin biang thuit toan
Neighbor-Joining v&i gia tri boot-strap la
1000 (Chu et al., 2018; Niu et al., 2020).

- Phuong phap khai thac dir liéu biéu
hién gene: mic do biéu hién cua nhém
gene MeTPP & ciy sin dugc phén tich
trén GEO NCBI (Barrett et al., 2013).
Theo d6, dir lieu RNA-Seq ¢ miu 14 san
lay nhiém bénh soc nau virus dugc khai
thac dya theo moé ta trong nghién clu
trude day (Maruthi et al., 2014). Muc do
biéu hién ctia cic gene muc tiéu duoc thé
hién bang gi4 tri fold-change. S6 liéu sau
d6 dugc biéu dién bang ngdn ngit R (Liao
etal., 2019).

3. KET QUA VA THAO LUAN
3.1. Phén tich cdu tric ciia nhém gene
MeTPP & cdy san

Pé phan tich cau trac cia nhém gene
MeTPP ¢ cay sdn, cac trinh tu doan ma
héa va ving gene duoc truy van trén
GSDS (Hu et al., 2015). Két qua sip xép
thr ty cdc gene thanh vién cuia nhom
MeTPP dua theo so d6 cdy phat sinh dugc

(Molecular ~ Evolutionary ~ Genetics  biéu dién & hinh 1.
MeTPPO1  — —— -~ (10)
MeTPPO3 o8-+ s (1)
MeTPPO5: ~ - —— — - —ua(11)
" MeTPPO9 i — (11) +Exon
MeTPPoz_ A T -—(11) :Inzfnu stream/downstream
T MeTPP10 - (11) MO R
MeTPPOG s — -~ - — - - s (10)
{MeTPPM_ YL
MeTPPO4 ot ©)
_ MeTPPos e - (9)
0 1 2 3 4 5 6 7 8 9 10(kb)

Hinh 1. Théng tin vé nhém TF GATA & cay san
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Nhin chung, cac gene thanh vién trong
nhom MeTPP & cdy sin c6 ciu tric tuong
d6ng nhau, véi sb luong exon dao dong tir
9 - 11 exon (hinh 1). Cu thé, phan 1én cac
gene MeTPP (6 trén tong sé 10) co céu
trac gdom 11 exon (hinh 1). Trong khi dé,
2 gene, MeTPP0O1 va MeTPP06 dugc ghi
nhan véi 10 exon (hinh 1). Hai gene con
lai, bao gdm MeTPP04 va MeTPP08 c6 9
exon (hinh 1).

S6 lugng exon & nhém gene MeTPP &
ciy san ciling dong thuin v&i cac nhom
gene TPP ghi nhan & cac loai cdy trong
khac trong nghién ctru trude day (Rahman
et al., 2020; Du et al., 2022; Wang et al.,
2022). Cu thé, cdu trac ctia nhom gene
TPP & cay laa gao (Oryza sativa) chu yéu
gdém 10 va 11 exon (Rahman et al., 2020).
S6 luong exon & nhom gene TPP gém 31
thanh vién & cdy lua my (Triticum
aestivum) dao dong tir 5 dén 13 exon (Du

et al., 2022). Trong d6, 14 (trén tong sd
31) thanh vién cia nhém gene TPP & cay
lua my c6 9 exon, 10 gene thanh vién co
10 exon (Du et al., 2022). Twong tu, & cac
loai bdng (Gossypium spp.), ciu trac gene
ctia nhom TPP tuong dbi da dang, nhung
phan 16n (53 trén tong sb 79) gene TPP ¢6
it nhat 10 exon (Wang et al., 2022).
Nhimng két qua nay cho thiy céu trac cua
nhém gene TPP & cac loai thuc vat chu
yéu gém 10 va 11 exon.

3.2. Du doan hién twgng lap gene xiy ra
6 nhom gene MeTPP ¢ ciy sin

Dy doan sy kién 1ap xay ra trong
nhom da gene ¢ thuc vat c6 thé goi mo ra
gia thuyét vé chlic nang cua cac gene lip
trong co ché phan hdi kich thich tir moi
truong (Panchy et al., 2016). Nhu vay,
trinh ty doan ma hoa cia nhom gene
MeTPP dugc sir dung dé phan tich trén
cac cong cu tin sinh hoc.
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Hinh 2. Phan bd cua cap gene lap & nhém MeTPP & cay san

Két qua cho théy, téng sb6 2 su kién
lap, gom 2 cip gene lap da dugc xac dinh
trong nhdm MeTPP & ciy san (hinh 2,
bang 1). Cu thé, mtc d6 twong dong cia
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2 su kién 1ap xay ra 6 nhom MeTPP dao
dong tir 90,2 (cap gene lap MeTPPO02 va
MeTPP10) - 90,3% (cap gene Ilap
MeTPP06 va MeTPP07) (bang 1). Pang
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chtu y, cac su kién 1ap xdy ra & nhom
gene MeTPP & cay san déu xuit phat tir
cac nhiém sic thé khac nhau (hinh 1).
Trong d6, cdp gene lap MeTPP02 va
MeTPP10 xuét phét tir nhidm sic thé 02
va 18, trong khi gene MeTPP06 (phan b
trén nhiém sic thé 12) lip voi gene

MeTPPO7 (phan bd trén nhiém sic thé
13) (hinh 2). Bén canh d6, phan tich cho
tha‘iy ty 1€ Ka/Ks cua tat ca cac sy kién lap
déu nho hon 1 (bang 1), chimg to cac dot
bién trai nghia bi kim him trong qua trinh
lap, cAu tric cua cac gene chi em duogc
bao toan.

Bing 1. Thong tin vé cip gene lip & nhém MeTPP 6 cdy sin

Mdrc do

Hién twong

STT Cap gene lap trong déng l3p Ka Ks Ka/Ks
1 MeTPP02/MeTPP10 90,2% Lap vung NST  0,0355 0,2643 0,1343
2 MeTPP06/MeTPP0O7 90,3% Lap vang NST  0,0513 0,2601 0,1972

Ghi chd: NST: nhidm sic thé; Ka: tri sb thay thé trai nghia; Ks: tri s thay thé ddng nghia.

Trong nghién ctru trudce day, 9 sy kién
13p gene da dugc bao cao trong nhom TPP
O cay lua my (Du et al., 2022). Trong do,
tat ca cac gene trong sy kién lap déu phan
b trén cung nhiém sic thé trong genome
cua lia my (Du et al., 2022). Trong khi
do, ba su kién lap, xuét hién trén céac vung
nhiém sac thé khac nhau da duoc ghi nhan
¢ nhoém gene ma hoéa TPP ¢ cay lua gao
(Rahman et al., 2020). Nhiing so sanh nay
cho théy, hién tugng lap trén céc nhiém
sdc thé khac nhau c6 thé 1a co ché chinh
giai thich cho sy nhan rong cua ho gene
MeTPP & cay san.

3.3. Phan tich biéu hién cia gene
MeTPP & miu l4 xir Iy 1dy nhiém nhan
tao bénh soc nau virus

Nhém TPP ¢ thuc vat dugc chung
minh dong vai trd0 quan trong trong dap
mg cac diéu kién bat thuin, nhu han han
(Acosta - Perez et al., 2020), xam nhap
man (Du et al., 2022) va tac nhan gay bénh
(Li et al., 2014). Nhitng minh chimg nay
da dat ra cau hoi vé mirc do bicu hién cua
gene MeTPP lién quan dén dap tng tic

nhan giy bénh & cdy san. Trong nghién
ciru nay, dir lieu RNA-Seq ¢ mau la lay
nhiém nhan tao v&i bénh soc nau virus da
duogc khai thac dua theo nghién clru trude
day (Maruthi et al., 2014). Két qua phan
tich mic d¢ biéu hién dugc minh hoa &
hinh 3.

Két qua cho thiy, cac gene MeTPP c6
mirc d6 biéu hién tuong ddi da dang ¢
mau 14 xtr 1y 1ay nhiém nhan tao véi bénh
soc nau virus (hinh 3). Cu thé, nghién ctru
da xac dinh 3 (trén tong sd 10) gene, bao
gom MeTPP02, MeTPP06 va MeTPP10
dugc ting cuong biéu hién (gia tri fold -
change 16m hon 1,5 - fold) & mau 14 xur 1y
bénh (hinh 3). Gene MeTPP09 dugc xac
dinh 14 gene bi kim ham biéu hién (gié tri
fold - change nho hon - 1,5 - fold) & mau
la xr 1y bénh (hinh 3). Trong khi do, 2
gene, bao gdbm MeTPP03 va MeTPP08 ¢
biéu hién thay d6i khong dang ké ¢ méu 14
xtr 1y bénh va 4 gene, bao gdbm MeTPPO1,
MeTPP04, MeTPP05 va MeTPPO7 coé
mirc biéu hién dudi ngudng phéat hién
(hinh 3).
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Hinh 3. Mlrc dd biéu hién cta nhém gene MeTPP & mau la
xtr ly lay nhiém bénh soc nau virus

4. KET LUAN VA PE NGHI

Céu trac ciia nhoém gene MeTPP & ciy
san c6 sb lugng exon da dang, dao dong tir
9 - 11 exon. Nghién ctru da chi ra 2 su
kién 1ap & nhom gene MeTPP ¢ cay san.
Cac cip gene lip ndy xuit phat tir cac
nhiém sic thé khac nhau trong genome
clia cdy san, véi muc do twong dong 16n
hon 90%. Khai théc dit liéu biéu hién cho
thiy, 3 gene, bao gom MeTPP02,
MeTPP06 va MeTPP10 ting cudng biéu
hién, trong khi gene MeTPPQ9 bi giam
biéu hién & miu 14 trong diéu kién xur ly
lay nhiém nhan tao véi bénh soc nau
virus.

Nghién ctru nay s& duoc tiép tuc nham
phan tich chic ning cua 4 gene tiém ning
nham tao nguén vat liéu cho cong tac
chon tao giéng sin khang bénh soc niu
virus.
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ABSTRACT

Analysis of expression patterns of genes encoding trehalose-6-phosphate
phosphatase under the cassava brown streak disease treatment
in cassava (Manihot esculenta)

Trehalose-6-phosphate phosphatase (TPP) has been reported to involve in
trehalose biosynthesis in plant species. This enzyme was demonstrated to play an
important role in abiotic stress and biotic stress response in crops. However, the
functions of the TPP family in the responsiveness of pathogens in cassava (Manihot
esculenta) have been still unclear. In this study, gene structure, gene duplication and
expression pattern of the MeTPP gene family have been analyzed by the bioinformatics
approaches. Particularly, most members of the MeTPP gene family contained 10 exons,
as similar as the TPP gene family in other higher plant species. Our prediction
suggested that 2 segmental duplicated pairs occurred in the MeTPP gene family in
cassava. Of our interest, we re - analyzed the transcriptome atlas obtained from the
cassava brown streak disease - inoculated leaf samples. We found that MeTPP10 and
MeTPP09 were the most induced and reduced genes in treated leaves, respectively.
Taken together, our results could provide a list of two potential genes for further
functional characterization to improve disease resistance in cassava plants.

Keywords: Trehalose-6-phosphate phosphatase, cassava, cassava brown streak
disease, bioinformatics.
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NGHIEN CUU KHA NANG SINH TRUGNG VA PHAT TRIEN
CUA VI KH UAN Pectobacterlum carotovorum GAY BENH
THOI NHUN HANH TOI VA E)ANH GIA KHA NANG UC CHE
CUA MOT sO LOAI HOAT CHAT BAO VE THUC VAT
PEN VI KHUAN TRONG PIEU KIEN in vitro

Ng6 Quang Huy', Lé Quang Man', Nguyén Manh Hung’,
Lé Thi Hang', Tran Thi Hoa', Nguyén Van Tuat?

vién B3o vé thuc vat
2Héi Khoa hoc ky thuat Bao vé thuc vat Viét Nam

TOM TAT

Nhitng nam gan ddy, bénh thoi nhiin hanh, t6i dwoc ghi nhdn ¢ hau hét cdc ving
trong hanh trong ca mde tir giai doan cdy con dén trwée va sau khi thu hoach. Téc
nhén dwoc xdc dinh la do vi khudn Pectobacterium carotovorum gdy ra. Nghién ciru
nay danh gia khda ndng sinh triedéng va phdt trién cia vi khudn P. carotovorum, ciing
nhw hiéu luc ke ché ciia mét sé loai thude bdao vé thwe vit héa hoc va sinh hoc trong
diéu kién in vitro. Vi khudn P. carotovorum phdt trién tot nhdt trén méi trieong PDA -
PT co pH trong khodang 7,5 dén 8 va ¢ nhiét do 30 - 35°C. Cdc hoat chat héa hoc
Copper hydroxide, Oxolinic acid, Quaternary ammonium salts va Fosetyl aluminium
duy tri kha nang ik ché cao tir 99,93% téi 100% sau 72 gio xir Iy. Trong sé nhitng hoat
chat sinh hoc thi nghiém, hoat chdt Cytosinpeptidemycyn ¢6 hiéu lyc ikc ché cao nhdt
99,61% sau 24 gio xir Iy. Tuy nhién, hiéu liec vkc ché suy giam con 99,38% va 99,26%
twong ung sau 48 va 72 gio xu ly.

Tuwe khéa: hanh, toi, bénh thoi cu, vi khuan Pectobacterium carotovorum.

1. DPAT VAN PE

Hanh, toi (ho Allium) la cay gia vi
duoc trong 1au doi va chiém mat vi tri quan
trong trong nganh san xuit rau trén thé
gi6i. Cay hanh, toi dugc trong & 175 qudc
gia va ving lanh thd, 5 nude ding dau la
Trung Quédc, An P, My, UAE va Tho Nhi
Ky c6 san luong chiém 56,42% toan thé

Nguoi phan bién: PGS.TS. Trinh Xuan Hoat

gi6i. Dién tich trong hanh, toi trén thé gidi
hon 1,8 triéu ha, ning suat trung binh dat
19,12 tan/ha va san luong dat 32,29 triéu
tan (FAO, 2020).

Mot trong nhitng nguyén nhin gy
thdi nhiin cay trong 1 vi khuan. Céc triéu
ching thdi nhiin 12 hé qua cia qua trinh
phan huy pectin trong thanh té bao thuc
vat cia enzym pectinase (Gavrilovic et al.,
2001). Tai Viét Nam rat nhiéu loai vi
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khuan gdy ra hién tuong thdi nhin trén
cac cdy trong nhu lodi Dickeya
chrysanthemi gay thdi nhiin trén cay khoai
lang (Nguyén Lé Thanh Mai va cs., 2020),
loai P. carotovorum gay thdi nhiin trén cay
hanh, t6i (Nguyén Thi Van, 2010; Ngo
Quang Huy va cs., 2021), trén cay mit
(Htra Thanh Hai va cs., 2020) va cay sam
ngoc linh (Truong Thi Chién va cs., 2019).

Bénh théi nhiin do vi khuan gay ra rat
kho phong trir do vi khudn c6 kha ning
ton tai trong dat, trong co thé cy ky chu,
tan du thuc vat, hat giéng, cu giéng. Do
do, nghién ctru kha ndng sinh truong va
phat trién cua vi khuan P. carotovorum
gy bénh thdi nhiin hanh, t6i va danh gia
kha ning trc ché ctia mot sé loai hoat chat
bao vé thuc vat dén vi khuan trong phong
thi nghiém 13 can thiét dé xay dung bién
phap phong trir bénh hiéu qua, bén ving
trong diéu kién déng ruong.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vit li¢u

Mau vi khuan P. carotovorum dugc
phan 1ap tir hanh, t6i c6 tridu ching thbi
nhiin thu thap tai cac ving trong hanh ¢ xa
Huyén Son, huyén Luc Nam, tinh Bic
Giang; xa Hiép Hoa, huyén Kinh Mon,
tinh Hai Duong; xa Minh Téan, huyén
Vinh Loc, tinh Thanh Hoa.

Mbi trudng thi nghiém gém: WA 1éng
(nude cat 1000 ml), PDA-PT long (200 g
Khoai tay, 20 g Dextrose, 5 g Pepton, bd
sung nudc cat cho day 1000 ml), SPA long
(20 g Dextrose, 5 g Pepton, 0,5 g KoHPO,,
0,25g MgS0,.7H,0, bo sung nudc cét cho
day 1000 ml) va King's b (10 ml Glycerol,
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C.P, 20 g Proteose peptone sb 3, 1,5 g
K,HPO4, 1,5 g MgSOs, bd sung nude cit
cho dy 1000 ml).

Céc loai thude sinh hoc va hoa hoc.
Céc hoa chat, trang thiét bi, dung cu thi
nghiém cén thiét phuc vu cho thi nghiém.

2.2. Phwong phap nghién ciru

2.2.1. Nghién ciru dic diém sinh hoc
nudi cdy cua vi khudn P. carotovorum

a) Nghién ciru dnh hwong cia moi truong
den kha nang sinh truong va phat trién
ciia vi khudn P. carotovorum

Vi khuan dugc phan lap va 1am thuan
trén mdi truong nudc cat - Agar (WA).
Nhan sinh khéi vi khuan trong méi truong
PDA-PT long, dat dich khuan trong may
lic voi vong quay 160 vong/phut, & mirc
nhiét do 30°C trong khoing thoi gian 24
gio. Sau 24 gio, lay 1 ml dich khuan c6
nong d6 bang nhau cho vao 5 ml moi
truong 1ong PDA-PT, King’ B, SPA, WA
v6i 3 1an nhic lai, dat méi truong c6 chura
dich khudn trong may lic v6i vong quay
160 vong/phiit, & mitc nhiét d6 30°C trong
khoang thoi gian 16, 24 va 32 gio. Kiém tra
mat d0 vi khuan theo phuong phap Begot
et al. (1996), mdi 1an do mat do 1a 1 ml dich
khuén duoc nhic lai 3 1an.

b) Nghién ciru anh hwong cua nhiét do
den kha nang sinh truwong va phat trién
cua vi khuan P. carotovorum

Vi khuan duoc phan 1ap va lam thuin
trén moi truong nude cat - Agar (WA).
Nhan sinh khi vi khuan trong méi truong
PDA-PT long, dat dich khuan trong may
lic voi vong quay 160 vong/phut, & mirc
nhiét d6 30°C trong khoang thoi gian 24
gio. Sau 24 gio, lay 1 ml dich khuan cho
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vao 5 ml moi truong 16ng PDA-PT véi 3
lan nhéc lai, dit moi trudng c6 chia dich
khuan trong may lic v6i vong quay 160
vong/phit & cac muc nhiét d6 20, 25, 30,
35 va 40°C trong khoang thoi gian 16, 24
va 32 gio. Kiém tra mat do vi khuan theo
phuong phap Begot et al. (1996), mdi lan
do mat d¢ 1a 1 ml dich khuan dugc nhic lai
3 lan.

C) Nghlen curu anh huong cua cac mirc pH
dén kha nang sinh truwong va phdt trién
clia vi khudn P. carotovorum

Vi khuan duogc phan lap va 1am thuan
trén mdi truong nudc cat - Agar (WA).
Nhan sinh khéi vi khuan trong méi trudng
PDA-PT long, dit dich khuan trong may
lic v6i vong quay 160 vong/phut, & muc
nhiét do 30°C trong khoang thoi gian 24
gio. Sau 24 gio, lay 1 ml dich khuan cho
vao 5 ml moi truong PDA-PT léng & cac
ngudng pH khéac nhau 4,0; 4,5; 5,0; 5,5; 6;
6,5; 7,0; 7,5; 8,0 va 8,5; v6i 3 1an nhic lai,
dat moi truong c6 chia dich khuan trong
may lic v6i vong quay 160 vong/phut, &
murc nhiét d6 30°C trong khoang thoi gian
16, 24 va 32 gio. Kiém tra mat do vi
khuan theo phwong phép Begot et al.
(1996), mdi lan do mat d6 1a 1 ml dich
khuén duoc nhéc lai 3 lan.

2.2.2. Thit nghigm mét sé bi¢n phdp
phong triv trong diéu kién in vitro
a) Panh gia hiéu lyc cua mot 56 ché phcfm
sinh hoc déi véi vi khudn P. carotovorum
Cho ché phém sinh hoc theo néng do
thi nghiém + 1 ml dich khuan c6 nong do
1 x 10° CFU/ml vao 100 ml mdi truong
PDA-PT long Dit trong may lic & nhiét
d6 30°C, lic 160 vong/phut, sau 24, 48 va
72 gio lay 0,5 ml trang trén bé mit moi
truong PDA-PT. Mbi cong thic nhéc lai 3

dia moi truong. Theo doi sy sinh trudng
va phat trién cta khuin lac. Thi nghiém
gdm céc loai thudc: Cytosinpeptidemycyn
4% (Sat 4SL) 0,1%, Ningnanmycin 40g/I
(Bonny 4SL) 0,18%, Chaetomium spp va
Trichoderma spp. 1.10° CFU/mI (Elicitor
250EC) 0,125%, Steptomyces lydicus
(Acti No vate 1SP) 0,25%, Kasugamycin
4% (Kamsu 4SL) 0,25%.

Chi tiéu theo doi: mat d6 khuan lac &
cac thoi diem 24, 48 va 72 gio sau xu ly.

- Hiéu luc cua thubc duge tinh theo
cong thirc Abbott.

-7

Hiéu luc (%) = ¢ x100

Trong do: C: mat do khuén lac & cong
thic ddi chting; T: mat do khuan lac ¢
cong thirc thir thude.

b) Ddnh gid hiéu lyc cia mét s6 thudc
héa hoc déi véi vi khudn P. carotovorum
Cho thudc héa hoc theo néng do thi
nghiém + 1 ml dich khuan c¢6 nong do 1 x
10° CFU/ml vao 100 ml mdi truong PDA-PT
long. Pt trong may lic & nhiét do 30°C,
lic 160 vong/phut sau 24, 48 va 72 gio lay
0,5 ml trang trén bé mat mdi truong PDA-
PT. Mdi cong thirc nhic lai 3 dia méi
trudong. Theo ddi sinh trudng va phat trién
ciia khuén lac. Thi nghiém gém cac loai
thudc: Copper hydroxide (Coc 85WP)
0,25%, Oxolinic acid (Starner 20WP)
0,1%, Quaternary ammonium salts 20%
(Physan 20SL) 0,2%, Bismerthiazol +
kasugamycin (Probicol 200WP) 0,2%,
Streptomycin sulfate (Strep Gold 70WP)
0,06%, Fosetyl aluminium  (Aliette
800WP) 0,3%, ddi chiing (khong xir 1y).
Chi tiéu theo doi: mat do khuan lac &
cac thoi diém 24, 48 va 72 gio sau xu 1y.
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- Hiéu lyc cua thudc duoc tinh theo
cong thirc Abbott.

Xir Iy s6 ligu: sb lieu duoc xu 1y voi
phan mém Microsoft office Excel va phéan
tich bang phan mem Statistix 10.

3. KET QUA NGHIEN cUU VA
THAO LUAN
3.1. Pic diém sinh hoc nudi ciy caa vi
khuén P. carotovorum
3.1.1. Anh hwéng ciia méi trwong dén
kha ndng sinh trwong va phdt trién ciia
vi khudn P. carotovorum

Moi truong, nhiét d§ va do pH la ba
yéu t0 lién quan mat thi€t téi sy sinh
truong, phat trién cua vi khuan. Vi khuan

P. carotovorum nhu cac loai sinh véat khac
chi ton tai khi c6 cac ky chu thich hop hay
duoc cung cAp ngudn thic an. V&i muc
dich 1a lga chon duogc loai moi truong
nhan tao thich hop cho su phat trién cua
vi khuan P. carotovorum giy bénh théi
nhiin trén hanh, téi phuc vu cho cong
viéc nghién ctru loai vi khuan nay, thi
nghiém nudi cdy trén 4 loai moi trudong
nhén tao long: PDA-PT, SPA, King’ B va
WA duoc tién hanh. Po sy tan xa anh sang
& bude song 600 nm dbi véi vi khuan, nhan
sinh khéi vi khuan P. carotovorum trén 4
loai moi trudng 1ong, dit trong may lic
160 vong/phut & nhiét do 30°C trong
khoang thoi gian 16 gio, 24 gio va 32 gio
(bang 1).

Bing 1. Anh hwong ciia moi trwong dén kha ning sinh trwong va phdt trién
cua vi khudn P. Carotovorum (Vién Bdo vé thuc vit, 2020)

Gia tri mat dé quang (OD) do & bwéc s6ng 600 nm

Moéi trwong
16 gior 24 gi® 32 gi&r
PDA-PT 1,214 + 0,084% 1,410 + 0,068% 1,581 + 0,070°%
SPA 1,046 + 0,075° 1,168 + 0,60° 1,272 + 0,038°
King’' B 1,035 +0,010° 1,134 +0,009° 1,235 +0,011°
WA 0,564 +0,017° 0,623 +0,011° 0,743 +0,012°
CV (%) 6,73 3,93 3,62

Do hap thu tai budc séng OD600
nhiéu thi mat d6 quang cang lén dong
nghia v&i mat do vi khuén cang cao. Trén
moi truong PDA-PT vi khuén dat cao nhat
v6i 16 gid nudi cdy, vi do hap thu tai budce
song OD600 13 cao nhét véi mat d6 1,214;
sau 32 gio nudi céy mat do vi khuan do
dugc dat 1,581. Hai loai méi truong SPA
va King’ B thap hon cung mét phan 16p
sau 16 gio nudi cdy mat do dat 1,035 -
1,046; sau 32 gid nudi cdy mat do dat
1,581. Trén moi truong WA sau 32 gio
nuoi céy co6 mat do thép nhat 0,743.
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3.1.2. Anh hwéng ciia nhigt dp dén khd
ning sinh trwéng va phdt trién cia vi
khudn P. carotovorum

D6i voi sy phét trién nhidu loai vi
sinh vat, nhiét d6 déng vai trd rit quan
trong, quyét dinh sy ton tai cling nhu
phat trién ctia chiing. Céc loai vi sinh vat
gdy bénh hai cay trong noi chung va vi
khudn gdy bénh noi riéng déu chiu tac
dong rat 16n tir yéu t6 nay. Pé danh gia
anh hudng cua yéu td nhiét 46 dén su
phat trién ctia vi khuan P. carotovorum,
tién hanh nuoi cdy loai vi khuan nay trén
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mdi truong PDA-PT 1éng & cac ngudng
nhiét do khac nhau 20, 25, 30, 35 va 40°C
do tai budc song OD600.

O cac ngudng nhiét do khac nhau vi
khuin déu c6 kha ning ton tai va phat
trién nhung su phat trién cta ching & cac
ngudng nhiét do 1a khac nhau. Cu thé,
muc nhiét do 30°C va 35°C mat do cao
nhét sau 32 210 nudi céy lan luot dat 1,422
va 1,334. Mtrc nhiét do 25°C mat do dat
1,134. Thap nhat 1a mirc nhiét d6 20°C va

40°C c¢6 mat do twong tmg 1a 0,814 va
0,835 (bang 2).

Vi khuin P. carotovorum phat trién
thuan loi trong diéu kién nhiét do tir 30 dén
35°C. Két qua nghién ciru nay gidng voi két
qua nghién ctru cia Du Raan va cs. (2016),
theo nghién ctru cia tac gia vi khuan phat
trién thuén loi trong pham vi nhiét do kha
rong tir 20 - 40°C, nhiét do thich hop nhét
cho sy phét trién ciia P. carotovorum 1a tir
31-34°C.

Bing 2. Anh hwong ciia nhiét dp dén kha ning sinh trwéng va phit trién
cua vi khuan P. carotovorum (Vién Bao vé thuc vat, 2020)

Gia tri mat doé quang (OD) do & bwéc sé6ng 600 nm

Mdrc nhiét do
(o) 16 givv 24 gior 32 giov
20 0,646 + 0,046" 0,724 +0,038° 0,814 +0,042°
25 0,801 +0,086" 1,012 +0,058° 1,134 +0,071°
30 1,155+ 0,131° 1,311 +0,081° 1,422 +0,071°
35 1,111 + 0,068° 1,256 + 0,064° 1,334 + 0,044
40 0,697 + 0,041° 0,779 +0,044° 0,835 +0,031°
CV (%) 10,25 6,46 5,12

3.1.3. Anh huwéng ciia cdc mivc pH dén
khd nang sinh truéng va phdt trién ciia
vi khudn P. carotovorum

Bén canh yéu t6 moi truong va nhiét
d6, pH ciing 1a mot yéu t6 quan trong
trong sy phat trién cta vi sinh vét. Thi
nghiém déanh gid kha nang sinh truéng cia
cc loai vi khuan P. carotovorum trén moi
truong PDA-PT long ¢ 10 ngudng pH
khac nhau tir pH = 4,0 d&én pH = 8,5 do tai
budc song OD600.

Vi khuan P. carotovorum phat trién
thudn loi hon trén moéi trudong trung tinh
dén kiém va phat trién chdm hon trén méi
truong co tinh axit. Mat do vi khuan sau
32 gio nudi cdy ¢ nghudng pH = 7,5 - 8,0

cao nhat dat 1,334 - 1,447; Tiép theo dén
nguong pH = 7,0 mat d§ vi khuén dat
1,221. Thap nhat 1a pH = 4 c6 mat do
0,502 (bang 3).

Két qua nghién ctru trén giéng voi két
qua da dugc cong bd boi Shahbaz va cdng
sy ndm 2007, khi nghién ciru sy pht trién
cia vi khuan P. carotovorum & cac
ngudng pH tir 4 dén 8 trén moi truong
dinh dudng - agar, theo tac gia vi khuan
P. carotovorum phéat trién t6t nhat &
ngudng pH = 7 - 8. Tuy nhién, & ngudng
pH = 5, kha ning phat trién cta vi khuan
P. carotovorum thap hon rat nhiéu so véi
cac ngudng pH cao hon trong thi nghiém
da tién hanh.
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Bing 3. Anh hwéng ciia cdc mirc pH dén khd nang sinh truéng va phdt trién
cua vi khuan P. carotovorum (Vién Bdo vé thwc vdt, 2020)

Gia tri mat dé quang (OD) do & bwéc s6ng 600 nm

Mcrc pH
16 gi®» 24 gior 32 gior
4,0 0,432 +0,081° 0,489 + 0,064’ 0,502 + 0,044°
45 0,758 + 0,010 0,834 +0,011° 0,945 +0,037'
5,0 0,860 + 0,026° 0,989 + 0,049° 1,034 +0,040°
55 1,002 + 0,068° 1,136 + 0,054° 1,179 +0,037°
6,0 1,023 + 0,034 1,156 + 0,023° 1,193 + 0,032
6,5 1,031 + 0,032 1,187 +0,031° 1,221 +0,036™
7.0 1,160 + 0,042° 1,262 +0,043" 1,334 +£0,043"
7.5 1,272 +0,043? 1,353 + 0,025% 1,447 +0,021°
8,0 1,269 + 0,046 1,321 + 0,043% 1,456 + 0,035%
8,5 1,109 + 0,062" 1,188 + 0,045° 1,245 +0,34°
CV (%) 5,12 3,66 3,21

Nhu vay, moi truong PDA-PT ldng,
nhiét d6 30 - 35°C va pH = 7,5 - 8 1a diéu
kién thich hop cho loai P. carotovorum
sinh truong va phat trién.

3.2. Thir nghiém mét sd bién
phong trir trong di€u kién in vitro

phap

3.2.1. Hi¢u lwe ciia mét sé ché phtfm
sinh hoc doi voi vi khudn P. carotovorum

Céac ché phém sinh hoc dugc str dung
trong thi nghiém déu c6 hi¢u luc e ché vi
khuan P. carotovorum. Hoat chat sinh hoc

Cytosinpeptidemycyn cho hiéu Iyc trc ché
cao nhét dat 99,61% sau 24 gio xir Iy va
hiéu lyc kéo dai sau 72 gio xu ly dat
99,26%. Tiép dén, hoat chit sinh hoc
Chaetomium spp va Trichoderma spp.
cho hiéu lyc tc ché dat 78,52% sau 72
gid xir Iy. Hoat chat Kasugamycin ciing
cho hiéu lgc wc ché vi khuin P.
carotovorum sau 72 gid xu 1y 1a 61,95%.
Hai loai hoat chét Steptomyces lydicus va
Ningnanmycin c6 hiéu luc e ché duéi
35% (bang 4).

Bing 4. Higu lwc ciia mét s6 logi ché pham sinh hoc doi véi vi khudn P. carotovorum
trong phong thi nghi¢m (Vién Bdo vé thuc vdt, 2021)

Hiéu lwc (%) sau... xtr ly

Cong thirc - = —
24 gio» 48 gio» 72 gio»
Cytosinpeptidemycyn (Sat 4SL) 99,612 99,382 99,262
Ningnanmycin 40g/l (Bonny 4SL) 33,77° 30,09 29,66
Chaetomium spp. va Trichoderma spp. (Elicitor 50EC) 87,43" 81,10° 78,52°
Steptomyces lydicus (ActiNovate 1SP) 36,22° 32,15° 31,01°
Kasugamycin (Kamsu 4SL) 70,80° 65,29° 61,95°
Débi chirng (nwéc cat) - - -
CV (%) 4,08 6,05 5,62
LSDo,05 5,03 7,02 6,35

Ghi chi: nhitng chir cai khac nhau trong cing mot cot thé hién su sai khac c6 y nghia, & muc gia tri 95%

theo Ducan.
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Nhu vay, hoat chdt sinh hoc
Cytosinpeptidemycyn cho hiéu luc @rc ché
cao nhét dbi voi vi khudn P. carotovorum,
day 1a mot san pham chuyén hoa thir cép
tir vi khuan Steptomyces ahygroscopicus
da duoc dang ky st dung tai Trung Qudc
dé phong chéng bénh virus théng qua co
ché tao tinh khang tip nhiém hé thong
SAR. Mit khac thir nghiém tc ché cao
trong phong thi nghiém ddi vé6i vi khuan
P. carotovorum vdy nén hoan toan co thé
dua ra ngoai san xuit dé phong trir bénh
thdi nhiin va virus gay ra.

3.2.2. Hiéu lwc ciia mét so thuoc hoa hoc
doi voi vi khuan P. carotovorum

Céc loai hoat chat hoa hoc déu c6 kha
nang e ché véi vi khuan P. carotovorum
dat tor 88,68 - 100%, trong d6 c6 4 loai
hoat chit Copper hydroxide, Oxolinic
acid, Quaternary ammonium salts va
Fosetyl aluminium c6 hi¢u luc uc ché cao
nhét sau 72 gid theo dai dat 99,93 - 100%.
Hoat chit Bismerthiazol + kasugamycin
sau 72 gio theo ddi ¢6 hiéu luc e ché vi
khuan dat 93,36% va thép nhét 13 hoat chét
Streptomycin sulfate cho hiéu qua tc ché
dat 88,68% sau 72 gid theo doi (bang 5).

Bdng 5. Hiéu lyrc clia mot s6 logi thudc héa hoc doi véi vi khudn P. carotovorum
trong phong thi nghiém (Vién Bdo vé thuc vdt, 2021)

Hiéu lwc (%) sau... xtr ly

Cong thire — — —
24 gio» 48 gio» 72 gio»
Copper hydroxide (Coc 85 WP) 100,00? 100,00? 100,00?
Oxolinic acid (Starner 20WP) 99,89° 99,86% 99,86%
Quaternary ammonium salts (Physan 20SL) 100,00? 100,00% 100,00?
Bismerthiazol + kasugamycin (Probicol 200WP) 95,05" 94,09° 93,36"
Streptomycin sulfate (Strep Gold 70WP) 91,72° 89,34° 88,68°
Fosetyl aluminium (Aliette 800WP) 100,00% 100,00% 99,93°
Déi chirng (nwéc ct) - - -
CV (%) 1,38 1,60 1,37
LSDo,05 2,04 2,35 2,00
Ghi chu: nhitng chir cai khac nhau trong cting mét cot thé hién sy sai khac c6 ¥ nghia, & mac gia tri 95%
theo Ducan.
4. KET LUAN Oxolinic acid, Quaternary ammonium

1. Trén moi truong PDA-PT Idng,
nhiét d6 30 - 35°C va pH = 7,5 - 8 1a diéu
kién thich hop cho loai P. carotovorum
sinh truong va phat trién.

2. Trong phong thi nghiém, hoat chét
sinh hoc Cytosinpeptidemycyn c6 hi¢u luc
tic ché vi khuan P. carotovorum cao nhat
dat 99,26 - 99,61% sau 24 - 72 gio xu 1y.
Céc hoat chat hoa hoc Copper hydroxide,

salts va Fosetyl aluminium c6 hiéu luc uc
ché vi khudn P. carotovorum cao nhét sau
72 gid theo ddi dat 99,93 - 100%.
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ABSTRACT

Evaluation of culture conditions and pesticides for controlling bacterial soft rot
caused by Pectobacterium carotovorum in onion and garlic in vitro

In Vietnam, most of onion and garlic fields have been infected bulb rot disease. The
causal agent is isolated as Pectobacterium carotovorum causing at all growth stages.
This study aimed to investigate the impact of culture media, pH and temperature
conditions on the growth of P. carotovorum, as well as the efficacy of chemical and
biological pesticides for its control in laboratory conditions. The optimal conditions for
P. carotovorum growth were observed on PDA - PT broth, at a pH range of 7,5 to 8 and
a temperature of 30 to 35°C. Among the tested chemical pesticides, Copper hydroxide,
Oxolonic acid, Quaternary ammonium salts, and Fosetyl aluminum exhibited excellent
inhibitory effects, achieving a range of 99.93% to 100% inhibition after 72 hours of
treatment. Furthermore, Cytosinpeptidemycin, a biological pesticide, demonstrated the
highest efficacy in preventing the growth of P. carotovorum, with a suppression rate of
99.61% after 24 hours of treatment. However, its efficacy gradually declined to 99,38%
and 99,26% after 48 and 72 hours, respectively.

Keywords: onion, bulb rot disease, Pectobacterium carotovorum.
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DANH GIA BENH VANG LA GREENING
TREN CAY QUYT HONG (Cltrus retlculata)
TAI HUYEN LAI VUNG, TINH BONG THAP
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Lé Thi Ngoc Xuan', Lé Van Vang'

1Tru’o"ng Néng nghiép, Truong Pai hoc Can Tho
* E-mail lién hé: Imtuong@ctu.edu.vn

TOM TAT

Nghién citu “Pdnh gid bénh vang ld Greening trén cdy quyt Hong tai huyén Lai
Vung, tinh Béng Thap” dwoc thuc hién tai phong thi nghiém thuéc Khoa Bao vé thuc
vit, Truong Néng nghiép, Truong Pai hoc Can Tho nham danh gid, ghi nhdn bénh
vang ld Greening (VLG) trén cdc vuwon quyt Hong tai huyén Lai Vung, tinh Pong Thap.
Tong s6 60 mau thi nghiém (30 mau 1 va 30 mdu ré tir 30 cdy quyt Hong) duoc thu
thdp tir 3 nhém cdy (nhém cdy khoé khéng cé triéu chieng, phdt trién binh thuong, nhém
cdy nghi ngo co triéu chung bénh VLG (triéu chbi"ng khéng ro rang) va nhom cdy co
triéu chung ddac trung cua bénh VLG) duwoc chan dodn bang dung dich glugol va ky
thudt PCR sir dung cdp moéi I01-102¢. Két qud cho thdy, tat cd cdc mdu thi nghiém déu
cho két qua dwong tinh véi bénh VLG théng qua gan ld chuyén sang mau den khi phdn
vng voi dung dich glugol va xudt hién vét bang ¢ vi tri 1.160 bp khi kiém tra bang ky
thudt PCR bang cap moi 101-102c.

Tir khoa: bénh vang la greening, Liberobacter asiaticum (Candidatus Liberibacter),
kiém tra bang dung dich glugol, ky thudt PCR, quyt Hong.

1. PAT VAN PR dan va dep mat. San pham trai cAy nay tir
: lau da mang lai gia tri kinh té cao va nam
2021, loai cay nay da dugc Cuc S¢é hiru tri
té cAp gidy ching nhin nhan hiéu, cong
nhan quyt Hong 14 san phdm ndi tiéng ciia
Lai Vung. Tuy nhién, trong nhitg nim gan
day dich hai trén cay quyt Hong xuat hién
ngay cang nhiéu va kho quan ly, trong do
bénh vang 1a Greening do vi khuin
Liberobacter  asiaticum  (Candidatus
liberibacter) gay ra la mot trong nhiing
bénh gady hai quan trong trén cay quyt
Hong do bénh 1am giam ning suat, pham

Quyt Hong (Citrus reticulata Blanco)
la loai cdy an trai quan trong, c6 gia tri
kinh té cao, mang lai thu nhép cao va dugc
trong tir rat lau doi & dong bang Séng Ciru
Long (PBSCL). O khu vuc PBSCL, noi
trong nhiéu qu}'f[ Hong nhat 1a huyén Lai
Vung, tinh Pong Thap, noi day glong quyt
Hong di tré thanh dic san ndi tiéng ciia dia
phuong V61 huong vi chua ngot dam da,
mau sic tir vang cam dén cam do rat hap

Nguoi phan bién: TS. Truong Hong Hanh
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chit qua va tham chi dan dén chét cay gay
thiét hai nang vé kinh t& cho nguoi nong
dan. Hién nay, cé rat it nghién ctru vé xac
dinh mirc d§ nhiém bénh vang 14 Greening
trén ciy quyt Hong tai PBSCL noi chung
va tai huyén Lai Vung, tinh Dong Théap néi
riéng. Do do, nghién ciru nay dugc thuc
hién nham gop phan cung cép théng tin vé
mirc d6 nhiém bénh vang 14 Greening trén
cdy quyt Hong tai huyén Lai Vung, tinh
Pong Thap dong thdi gop phan dua ra bién
phap phong tri bénh mdt cach hi¢u qua.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu

Mau 14 va mau ré cay quyt Hong
duoc thu ngau nhién tai cac vuon cé dién
tich canh tac it nhat 2.000 m? va cay dang
cho trai tai cac xa Long Hau, Tan Thanh,
Tan Phudc thuoc huyén Lai Vung, tinh
bong Thap.

Dung dich glugol: 2 g KI+1 g I, +
100 ml nuéc CAt.

2.2. Phuwong phap nghién ctru

Dua trén thng tin phong van va khao
sat trén vuon, mau duoc thu thap trén 30
cay quyt Hong dugc phan chia thanh 03
nhém twong tng (Mdi nhém 10 cay quyt
Hong, trén mdi cay quyt Hong thi nghiém
thu 1 mau 14 va 1 mau rd) véi muc do thé
hién triéu chang bénh vang la Greening
(VLG) gom:

+ Nhom cay khoe, phét trién binh
thuong: cdy khong cd triéu chang, 14 phéat
trién binh thuong, gan chinh va gan phu cia
la xanh dam, kich thudc 1a binh thuong.

+ Nhom cdy nghi ngo nhiém VLG véi
triéu ching khdng rd rang: 14 phat trién
binh thuong nhung doc theo gan la co su
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phét trién cua cac vét loang 16 mau vang,
kich thudc 14 khong thay doi.

+ Nhom céy c0 triéu chung dac trung
ctia bénh VLG: 14 nho lai, moc thang ding
(hinh tai tho) hién thi mot loat diém mat
mau giéng nhu triéu chung thiéu kém,
nhiimg duong gan la c6 mau xanh trong
khi thit a thi c6 mau vang.

Tai mdi diém khao sat, quan sat toan
cdy va & mdi cAdy quan sit k¥ theo 4
huéng, mdi huéng quan sat 3 canh va tién
hanh thu mau:

* P6i véi 1 mau 1a: trén cdy duogc
chon tién hanh thu 12 14 ¢ 4 canh tuong
ung voi 4 huong (3 14/canh), 1a dugce thu
khong thé hién triéu chung cua nim bénh
hay con trung gay hai.

* Pdi véi 1 mau 1é: tai mdi cay dugc
chon, tién hanh thu 20 g ré twong ung véi
4 hudng (x6i dat theo chu vi cua tan 14 dé
thu 5 g ré/hudng).

Mau 14 va mau ré thu duoc cho vao
tdi nylon riéng c6 ghi ky hiéu va trit & 4°C
dé tién hanh cho cac thi nghiém sau.

2.2.1. Chin dodn bénh ving li Greening
bing dung dich glugol

- Thyc hién trén 30 mau 14 ciy quyt
Hong (mdi cdy 1 méu 1a) thé hién 03
nhom cdy tuong tmg véi mic do thé hién
triéu chung bénh vang 14 Greening (VLG)
da mo ta bén trén.

- Khir tring bé mit 14 bang con 70 do
va ding ludi lam cao phan gan chinh gin
cubng 14.

- Pit mau 1én nén gidy tring va nho 1
giot dung dich glugol 1én vi tri da cao va
trai déu, cho khoang 5 phut dé ghi nhan két
qua: (1): néu xuat hién mau den dam la cay
da bi bénh (dwong tinh); (2): néu thiy nau
nhat 1a cay khong bi bénh (am tinh).
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2.2.2. Chcf}g doan bénh vang la
Greening bang ky thudt Polymerase
chain reaction (PCR)

Mau 14 va mau ré cay quyt Hong thu
thap & ngoai dong dugc sur dung dé ly
trich DNA voéi ting mau riéng 1é. DNA
tong sb cua cac mau 1a va r¢ thi nghiém
dugc chiét xudt theo phuong phap cua
Ruangwong and Akarapisan (2006) va st
dung cip mdi 101 (5°GCG CGT ATG
CAA TAC GAG CGGCA 3’) va 102c
(5°GCC TCG CGA CTT CGC AAC
CCAT 3°) dé khuéch dai doan gene c6
kich thudc khoang 1.160 bp (Ruangwong
and Akarapisan, 2006). Thanh phan mot
phan @mg PCR bao gom: DNA t6ng s cua
mau 14 hodc miu ré (100 ng): 2,0 pL; mdi
xudi 101 (0,5 pM): 1,0 pL; mdi nguoc
102¢ (0,5 uM): 1,0 uL; My mix Taq DNA

Dwong tinh

(0,5 uM): 9,0 uL. Phan tng PCR véi chu
ki nhiét: 92°C trong 5 phat, 35 chu ky
(92°C trong 1 phdt, 55°C trong 45 gidy va
72°C trong 70 gidy), 72°C trong 5 pht.
San pham PCR duogc dién di trén agarose
gel 1,5% va chup hinh dudi tia UV.

3. KET QUA VA THAO LUAN
3.1. Chin doan bénh vang la Greening
bang dung dich glugol

Téng cong 30 mau 14 cay quyt Hong
dugc chan doan bénh Vang la greening
bang dung d1ch glugol, két qua cho thay
tat cd cac mau thi nghiém déu xuat hlen
vét mau den dam trén gan chinh gan
cudng 14 (hinh 1), diéu nay cé nghia cac
mau cho két qua duong tinh véi bénh
vang la Greening.

Déi chirng am

Hinh 1. Kiém tra bénh vang la Greening cac mau la cay quyt Hong bang dung dich glugol

3.2. Ch‘len doan bénh Greening trén cay
quyt Hong bang ky thuat PCR

Két qua sir dung phan Gmg PCR trén
mau DNA cta mau 14 va mau ré cho thay
cac mau 14 va mau ré thi nghiém déu xuat
hién két qua duong tinh véi Greening. O
cd 3 nhém cay thuyc hién thi nghiém

(nhom cay khoe phat trién binh thuong,
nhém cay bénh nghi ngd nhiém VLG va
nhom cay c6 triéu ching dic trung cua
bénh VLG) déu cho san pham PCR v&i
cac mau duoc khuéch dai & kich thudc
bing ctia san pham khoang 1.160 bp
(hinh 2).
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—>116bp

Bl < 1.116bp

Hinh 2. San pham dién di trén gel agarose 1,5%

Ghi cha: M: 1 kbp Ladder, (-): @i chimg am, (+): d6i ching duong.

(A): nhoém cay phat trién binh thuong (khdng cd triéu ching bénh): 1 - 5: mau 14, 6 - 10: mau ré;
(B): nhém cay nghi ngo ¢6 triéu chung bénh VLG: 1 - 5: mau 14, 6 - 10: mau ré;

(C): nhém cay c6 biéu hién triéu ching bénh VLG: 1 - 5: mau 14, 6 - 10: mau ra.

Toém lai, 60 mau thi nghiém (30 mau
l4 va 30 mau ré tir 30 cay quyt Hong thi
nghiém) thu trén 3 nhdm cady (nhom cay
phét trién binh thuong, nhém cay co triéu
ching nghi ngo nhiém VLG va nhém cay
€O triéu chung dac trung cua bénh VLG),
qua kiém tra bang dung dich glugol va
ky thuat PCR véi khi sir dung cip moi
101-102¢ cho thiy cac mau I& va mau ré
thi nghiém déu dwong tinh véi vi khuan
gay bénh vang la Greening.

Trén thyc té, bénh vang la Greening c6
thoi gian u bénh lau, cay trong sau khi
nhiém bénh thuong co thoi gian 1 bénh tir
6 thang dén 2,5 nam (Garnier and Bové,
1996). Trong thoi gian 1 bénh, cay trong
khéng co bat ky triéu ching nao thé hién ra
ngoai, do d6 gay rat nhiéu kho khan trong
cbng tac phong trir bénh hai (Bove, 2006).
Triéu ching bénh thuong biéu hién rd nhat
sau 3 - 5 nam trong, khi biéu hién ra triéu
chiung khong gay chét cay ngay ma cay
van c6 thé duy tri sirc séng sau nhiéu nam
(Brlansky and Rogers, 2007). Nhu vay, cac
mau 14, ré thu trén cay quyt Hong phat
trién binh thuong van cho két qua dwong
tinh 1a hoan toan phu hgp véi cac nghién
cau cua Garnier and Bové (1996), Bové
(2006), Brlansky and Rogers (2007). Biéu
d6 ciing ¢ nghia 1a cac cay quyt Hong nay
da nhidm vi khuan gay bénh VLG tuy
nhién van con trong thoi gian G bénh nén
cdy chua thé hién triéu chimng.

64

Do vay, viéc giam dinh nham phat
hién sém bénh vang la Greening trén cay
quyt Hong noi riéng va cay c6 mdi noi
chung 1a hét sirc can thiét, né dong vai tro
guan trong trong viéc quan ly bénh, giam
thiéu thiét hai vé kinh té dbi véi nguoi dan
va phuong phap nay da dwoc nhiéu québc
gia st dung. Theo két qua nghién ciu cia
Jagouei et al. (1996) ciing sir dung cap
mdi OI1/OI2¢ dé phéat hién vi khuan
Liberobacter asiaticum va Liberobacter
africanum gay bénh vang la Greening trén
cay c¢6 mii va san pham khuéch dai ¢ vi
tri 1.160 bp. Tuong tw, Ruangwong and
Akarapisan (2006), sit dung cip moi
OI1/012¢ dé phét hién vi khuan Candidatus
Liberibacter spp. gdy bénh vang Ila
Greening trén cay c6 mui ¢ Thai Lan.

Tuy nhién, do s6 lwong mau thi
nghiém chua du I6n va vung khao sét thu
mau dé thyc hién thi nghiém chwa nhiéu
cho nén viéc can thiét Ia phai tiép tuc thu
mau voi s6 lugng nhiéu hon, thu mau,
khao sat bénh ¢ nhiéu dia phuong khac
nhau trong ving dé danh gia duoc muc d6
phd bién, muc do gay hai,... cia bénh
vang la Greening trén cay quyt Hong tai
DPong Thap noi riéng va ving DBSCL noi
chung tir d6 méi c6 co sé khang dinh
chinh xac va dua ra bién phap phong tri
bénh hiéu qua.
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4. KET LUAN VA PE NGHI
4.1. Két luan

Phuong phap chan doan biang dung
dich glugol ciing nhu bang k¥ thuat PCR
dd xac dinh tit ca 60 mAu thi nghiém (30
mau 14 va 30 mau ré thu thap tir 30 cay
quyt Hong thi nghiém) & cac nhém cay
khoé, cay c6 tri¢u ching nghi ngd va
nhém cay co triéu chiing dac trung cua
bénh vang 14 Greening tai cac xa Long
Hau, Tan Thanh, Tan Phudc, huyén Lai
Vung déu cho két qua duong tinh véi
nhiém vi khuan Liberobacter asiaticum
gay bénh vang 14 Greening.

4.2. Pé nghi

Can tiép tuc khéo sat véi sb luong
mau nhiéu hon va ¢ nhiig dia phuong
khac nhau dé co co s¢ khiang dinh chinh
x4c muc do nhiém bénh Greening trén cay
quyt Hong canh tac & huyén Lai Vung,
tinh Pong Thap noi riéng va ving PBSCL
ndi chung.
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ABSTRACT

Evaluation of Greening disease on Hong Mandarin variety Oranges (Citrus reticulata)
in Lai Vung district, Dong Thap province

The research “Evaluation of Greening disease on Hong Mandarin variety Oranges
(Citrus reticulata) in Lai Vung district, Dong Thap province” was carried out at
laboratory of Plant Protection Faculty, College of Agriculture, Cantho university to
diagnose Greening disease on Hong Mandarin variety oranges in Lai Vung district,
Dong Thap province. A total of 60 samples (30 leaf samples and 30 root samples from 30
Hong Mandarin tree) were collected from 3 different groups (plants with normal growth
(no symptom), plants with suspected disease symptoms (symptoms are not obvious) and
plants with typical disease symptoms) were diagnosed by glugol test and PCR technique
using primer 101-102c. The results indicated that all samples tested positive for glugol test
and showed a band at 1.160 bp when tested by PCR technique with primer pair [0O1-102c.

Keywords: Liberobacter asiaticum, Candidatus Liberibacter, glugol test, Greening
disease, Hong Mandarin variety Oranges, PCR technique.
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KHAO SAT HOAT CHAT POLYPHENOL VA KHA NANG
KHANG OXY HOA CUA LA LUA B| BENH BAC LA
DO Xanthomonas oryzae pv. oryzae KHI KICH KHANG
BANG DICH TRIiCH LA SONG POl

Nguyén DucDo6", D6 Van Tua',
Pham Tran Tuyét Mai', Nguyén Thai Phic Thinh',
Nguyén Dic Khoa', Truong Van Xa?
! Trwong Pai hoc Can Tho

2 Trwé’gg Dai hoc Sw pham Ky thuéat Vinh Long
E-mail lién hé: nddo@ctu.edu.vn

TOM TAT

Cdc nhém chdt polyphenol tong, flavonoid tong va kha nang khdang oxy héa cia
dich trich 1é lia dwoc phan tich khi cdy lia c¢é va khéng ching véi mam bénh bac ld do
vi khudn Xanthomonas oryzae pV. oryzae gdy ra. Két qua khi ngdm hat bang dich trich
miede 1a song doi sé givp cdy lia ting ham leong polyphenol, flavonoid cao hon so véi
cdy hia binh thwong. Thoi diém khdo sat thi ham lwong polyphenol tong trong la lia
gidm lién tuc tir 0 dén 21 NSCB; ham lwong flavonoid téng trong ld lia ting & giai
doan 0 - 7 NSCB, sau dé giam dén 21 NSCB. Khi cdy hia bi mam bénh Xoo tin céng thi
kha ndng khir ion Fe’* va goc tw do DPPH déu ghi nhdn xu hwéng giam tir 0 - 21
NSCB. Khi ngam hat bang dich trich medc ld song doi két hop chiing bénh thi kha nang
khir goc tw do DPPH giit én dinh ¢ giai doan dau, sau dé giam manh dén 21 NSCB.
Nguwoc lai, kha nang khw ion Fe’* lai giam manh o thoi diém tir 0 - 7 NSCB, sau dé on
dinh dén 21 NSCB.

Tix khéa: bénh bac 14, khdng oxy héa, polyphenol téng, flavonoid tong, song doi.

. - A gidng lta c6 gen khang va 1én dén 75%
1. DAT VAN DE 7 d6i véi gibng laa nhidm (Tian et al.,

Bénh bac 14 lua do vi khuan Gram &m  2014; Verdier et al., 2012). G Viét Nam,
Xanthomonas oryzae pv. oryzae (X00) pgnh phat trién manh trén cac vu laa hé
géy ra (Swings et al., 1990). Bénh dugc  thu, thu dong va giam dén 65% nang
phat hién khap noi trén the giéi va gdy  sudt; ngoai ra bénh con gay anh huéng
thiét hai cho nganh san xuat ltia gao (Ejaz  ¢én d9 ddng déu, mau sic cua hat... tir do
et al. 2022; Verdi,er et al. 2012). ,Bénh tac dong dén chat lugng gao (Dinh et al.,
lam giam nang suat tir 20 - 50% doi voi  2008; Nguyén Dic Khoa, 2018).

Nguoi phan bién: PGS.TS. Nguyén Minh Chon
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Theo Khoa et al. (2017), ngdm hat laa
bang dich trich nude 14 séng doi (K. pinnata)
¢6 hiéu qua giam bénh bac 14 lta 1én dén
40%. Co ché kich khang trén c6 lién quan
dén kha ning lam giam bénh khia canh
sinh hoéa da dugc khao sat nhu enzyme
PO, CAT tang cao khi dugc xtr 1y voi dich
trich, cang tang sém va manh hon khi co
xuat hién mam bénh. Bén canh do, trong
ciy laa c6 thé tich liiy mot luong 16n cac
chat chuyén héa tha cip nhu phenolic
acid, flavonoid, tannin va coumarin
(Walter and Marchesan, 2011). Cac hop
chat nay duoc xem nhu 14 chat khang oxy
hoéa tuy nhién do c6 kha nang loai bd cac
gbc tu do duoc sinh ra do stress oxy hda
hodc su tin cong cua mam bénh
(Degirmenci and Erkurt, 2020; Walter and
Marchesan, 2011; Wojdylo et al., 2007).
Nhu vay, dich trich nudc 14 séng doi da
dugc chirng minh c6 hiéu qué giam bénh
bac 14 ltia thong qua co ché kich khang

cdy lua bang bién phap ngdm hat. Nghién
ctu ndy c6 thé 1a buéc dau cho nhitng
nghién ctru chuyén sdu hon nham tim hiéu
vé kha ning kich khang bénh bac 14 l0a
khi ngam hat bang dich trich 14 séng doi
thong qua ham luong mot sé hop chat
nhém polyphenol trong 14 lua.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit ligu

Gibéng lua Jasmine 85 (Vién Lua
dong bang Séng Ctru Long) va vi khuan
X. oryzae pv. oryzae (X00) cua nhom
nghién ctru bénh hoc thuc vat Vién Cong
ngh¢ Sinh hoc va Thuc phém, Truong
Pai hoc Can Tho. Thi nghiém dugc bd
tri hoan toan ngiu nhién, 3 lan lip lai,
gdém 8 nghiém thirc nhu trinh bay & bang
1, tién hanh thi nghiém mo ta theo Khoa
et al. (2017).

Bing 1. Bé tri thi nghigm véi cdc nghigm thirc va cdach xir Iy

Nghiém
thire

Bién phap xtr ly
(cach ching bénh, ngam hat va nong dd % dich trich la séng doi)

Ky hiéu

(1) Cay lua binh thwong
(2) Cay lta c6 ching bénh

(8) Cay lta c6 ngam hat bang dich trich 1% va khéng chiing bénh
(4) Cay lta c6 ngam hat bang dich trich 1% va cé chiing bénh

(5) Cay lta c6 ngdm hat béng dich trich 1,5% va khéng chiing bénh
(6) Cay lta c6 ngdm hat béng dich trich 1,5% va c6 chlng bénh

(7) Cay lta c6 ngdm hat béng dich trich 2% va khéng chiing bénh
(8) Cay Ita c6 ngdm hat béng dich trich 2% va cé chiing bénh

Débi chirng nén

Dbi chirng am
Séng doi 1 - KCB
Séng doi 1 - CB
Séng dvi 1,5 - KCB
Séng d&i 1,5-CB
Séng dvi 2 - KCB
Séng doi 2-CB

2.2. Phuwong phap nghién ciru
2.2.1. Phan tich (,:éc hop chit polyphenol
trong la lua va song doi

Thi nghiém trén lta nhu cach chuan
bi, tién hanh va phan tich theo N.L.T. Nha

(2022). Cao chiét 14 sdng doi duge ly trich
bang phuwong phap long - long theo
Kagale et al. (2004). Quy trinh ly trich cao
chiét duoc thyuc hién theo md ta cua D.V.
Tua (2022). Phuong phap dinh lugng
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polyphenol téng trong mau 1a lta dugc
thuc hién theo phuong phap ctua Yadav
(2011) va hi¢u chinh theo H.T.Duy (2020).
Phuong phép dinh luong flavonoid tong cua
Chang et al. (2002) va Saeed et al. (2012).

2.2.2. Phwong phdp khdo sat khd nang
khang oxy hoa véi géc tw do DPPH va
phwong phdp khir ion Fe** cia dich trich
14 10a

Thi nghiém khao sat kha nang khang
oxy héa bang phuong phap khir goc tu do
DPPH cua c&c nghiém thirc duoc thuc
hién theo phuong phap cua Kedare and
Singh (2011). Thi nghiém khao sat kha
ning khang oxy héa bang phuong phap
khtr ion Fe**, Oyaizu (1986) va hiéu chinh
theo H.T. Duy (2020).

2.2.3. Phén tich sé li¢u

Céc gid tri trung binh ham luong
polyphenol tong, flavonoid tong va khang
oxy hoa dugc phan tich ANOVA va so
sanh qua kiém dinh Tukey bang phan
mém Minitab 16.0.

3. KET QUA VA THAO LUAN

3.1. Ham lwgng polyphenol, flavonoid
trong miu 14 hia & giai doan 0, 7, 14 va
21 NSCB

O 0 NSCB 1a thdi diém chua co su
xuat hién coa vi khuidn Xoo thi murc
polyphenol va flavonoid ctia dbi ching
nén va dbi ching am co gia tri twong
duong nhau. Trong khi d6, cac nghiém
thirc c6 xtr 1y séng doi déu ghi nhan luong
polyphenol va flavonoid cao hon so vdi 2
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dbi ching. Nhu viy, ¢ thé 1a viéc dung
song doi di giup cdy lua ting luong
polyphenol va flavonoid cao hon so véi
cdy laa binh thuong. O 7 NSCB, khi c6
song doi déu ghi nhan luong polyphenol
déu thip hon so véi 0 NSCB, con nong do
flavonoid thi nguoc lai. Tuy nhién, ndng
d6 polyphenol va flavonoid khi dung séng
doi két hop chung bénh (1,5-CB va 2-CB)
déu ghi nhan thap hon khi khong ching
bénh (1,5 - KCB va 2 - KCB).

Theo Khoa et al. (2017), khi xu ly
séng doi néng do 1,5% trd 1én cho hi¢u
qua giam bénh chdy bia 14 lua dén 21
NSCB. Trong nghién ciru nay cho thay
ding séng doi nong do 1,5% va 2% thi
ham lugng polyphenol va flavonoid cao
hon so véi nghiém thirc ngdm hat bang
nudc. Do d6, c6 thé thay sy lién quan giira
kha nang gidm b¢nh chay bia 14 lta véi
ham lugng 2 hop chét nay & cac nghiém
thirc c6 ngam hat bang séng doi. Két qua
nghién ctu nay cling ghi nhan tuong tu
nhu nghién ctru cua Nisha et al. (2012) va
Kagale et al. (2004), ham lugng nhoém
chat polyphenol trong cdy lua ting cao &
giai doan tir 0 dén 96 gid sau chung bénh
v6i vi khuan Xo0; sau d6 giam dén thoi
diém khao sat 1a 120 gio. Theo Cho and
Lee (2015), cic hop chit thuéc nhom
polyphenol trong ciy laa co thé gop phan
biéu hién dic tinh khang bénh hay man
cam véi mam bénh cia cdy laa; thong
thuong & cac gidng lta khang bénh thi
ham lugng polyphenol s€ tang lén khi
mam bénh tin céng va xdm nhidm; xu
huéng nay nguoc lai & giéng lta mam
cam v&i mam bénh.
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Hinh 1. Ham lweng cac nhém chéat polyphenol ¢6 trong mau la laa

& thoi diém 0, 7, 14 va 21 NSCB

3.2. Kha niing khang oxy héa ciia dich nay co thé 1a do mam bénh X00 tin cong
trich 14 lua & giai doan 0,7, 14 va21 NSCB  vao cay lta da kich thich cay lua tang kha
3.2.1. Khd néng khir géc tw do DPPH nang khu DPPH cao hon so véi cay lua

D6i v6i nghiém thirc d6i chimg nén
thi kha nang khir DPPH ghi nhan gidm tu
9,0% (0 NSCB) xubng 4,1% (7 NSCB),

binh thudong. Pdi voi cac nghiém thirc c6
ngam hat bang dich trich nuéc 14 séng doi,
khong chung bénh déu ghi kha nang khir
gbc tu do DPPH c6 xu huéng giam tir 0

5 tino lie £ mi 0 . .
sau d6 tang lién tuc dén mic 11.8% (21 44, 51 NSCB. Péi vi chc nghiém thirc

NSCB). Trong khi dé,

ching dm lai ghi nhan xu huéng gidm lién
tuc tir 8,9% (0 NSCB) xudng 5,5% (14
NSCB), sau d6 ting dén muc 6,5% (21
NSCB). Nhu vay, kha nang kha DPPH

nghiém thirc doi c6 ngam hat bang dich trich nuéc 1a séng

doi va c6 chung bénh thi kha nang khu
DPPH c6 xu huéng giir 6n dinh ¢ giai doan
0 dén 7 NSCB; sau d6 giam theo xu huéng
ctua nghiém thuc am. Cu thé, kha nang khu

o nghiém fhﬁ‘l’l nén va ;‘g?iém thue fﬁi DPPH nghiém thuc séng doi 1 - CB ghi
ch?ng. am déu chung xu ‘}Il‘mg glam theo o pan tir 11,6% , 14,4% , va 4,0% (¢ 0, 7
t 901 glar‘lAtu 0 ) 7 I\£SCB: n u‘rgg mui: glam 3 14 NSCB). Trong khi d6, nghiém thirc
cta nghiém thire d6i chirng nén nhiéu hon 14 séng doi 2-CB ghi nhan kha nang khi
so v&i nghiém thue doi chirng am. Két qua DPPH giam lién tuc tir 0 dén 21 NSCB.
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Hinh 2. Kha nang khang oxy hoa v&i DPPH (A) va ion Fe* (B)
cualalua®0,7,14 va 21 NSCB

Khi ngam hat bang dich trich nuéc 14
sdng doi ghi nhan kha ning khir DPPH
manh hon so véi hai nghiém thic ddi
chung. Trong d6, ndng d6 dich trich cang
cao (1%, 1,5% va 2%) thi kha nang khang
oxy héa dugc ghi nhdn cang manh. Nhu
vdy, ngdm hat bang séng doi co thé da
kich thich cdy laa ting cac chat c6 kha
nang khir DPPH manh hon so véi cay laa
ngam hat bang nudc.

3.2.2. Khd néng khir ion Fe**

Dbi v6i nghiém thirc ddi chimg nén,
nghién ctru ghi nhan kha nang khtr ion
Fe** giam tir 26,8% (0 NSCB) xuéng
11,2% (7 NSCB), sau d6 ting manh dén
36,8% (14 NSCB). Trong khi do, nghiém
thirc di chimg am ghi nhan kha nang khir
ion Fe** ludn c6 xu hudng giit can bing &
thoi diém tir 0 dén 14 NSCB, sau d6 giam
manh ¢ 21 NSCB. Nhu vay, mam bénh
X00 c6 thé d3 tac dong cay lua tang kha
nang khir ion Fe** so vdi cdy lba binh
thudng; va dé c6 thé 1a phan Gng cdy lua
nham khang lai mam bénh nay. Twong tu
nhu nghiém thiac d6i chimg nén, cac
nghiém thirc ¢ ngdm hat bang dich trich
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nudce 14 song doi, khong ching bénh (sdng
doi 1%, 1,5% va 2% - KCB) déu ghi nhan
cung xu huéng giam ¢ thoi diém tir 0 dén
7 NSCB, sau d6 ting manh ¢ thoi diém 14
NSCB. Con d6i voi cac nghiém thic
ngam hat bang dich trich nudc 14 séng doi
1% va 2%, c6 chung bénh, nghién ctru ghi
nhan kha niang khir ion Fe** giam tir 0 dén
7 NSCB, sau d6 giit 6n dinh dén 21
NSCB. Nhu vay, néu so sanh hai nghiém
thitrc nay voi nghiém thuac dbi chimg am
thi kha niang khir ion Fe** ting va giam
khac nhau & cac thoi diém khao sat. Cu
thé, kha nang khir ion Fe** cua hai nghiém
thirc (song doi 1% va 2% - CB) giam tir 0
dén 7 NSCB, sau d6 giit can bang dén 21
NSCB. Trong khi d6, kha nang khu ion
Fe** cuia nghiém thirc d6i chimg 4m gitr 6n
dinh ¢ giai doan tir 0 dén 14 NSCB, sau
d6 giam manh ¢ 21 NSCB.

Néu so sanh kha niang khir ion Fe**
v6i kha nang khir DPPH cua cay lua trudce
su tn cong cua mam bénh giam tur 0 dén
21 NSCB (hinh 2A, 2B). Khi c6 xu ly
song doi thi ghi nhan kha ning khir ion
Fe** va DPPH twong duong so v6i ciy lua
khong xir 1y. Nhung khi xir 1y song doi va
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bi bénh X00 ¢ thi kha nang khit DPPH va
Fe** khac nhau. Cu thé, kha ning khu
DPPH giit 6n dinh ¢ giai doan dau khi
xudt hién mam bénh (tr 0 dén 7 NSCB)
quanh gia tri tor 10,4 - 14,4%, sau d6 giam
manh dén 21 NSCB (hinh 2A). Trong khi
d6, kha nang khir ion Fe** giam manh tir 0
dén 7 NSCB, sau d6 giir 6n dinh dén 21
NSCB (hinh 2B). Theo Walter and
Marchesan (2011) va Wojdylo et al. (2007),
ham luwong cac hop chdt polyphenol,
flavonoid, coumarin ton tai trong cay lua
ti I¢ véi kha nang khang oxy hoéa. Theo
Ab Rahman et al. (2014), kha nang khang
oxy hoa cta cay lia luén duy tri muc do
tang tir khi mam bénh tin cong dén biéu
hién bénh (120 gi¢ sau chung bénh), xu
huong ting nay ti 1¢ véi ham luong
polyphenol, tannin va flavonoid trong la lua.

4. KET LUAN

Khi ngdm hat ltia bang dich trich 1a
song doi s& giop ting ham luong
polyphenol, flavonoid hon so véi cay laa
binh thudong. O cac cdy laa bénh thi ghi
nhan polyphenol va flavonoid thip hon so
v6i cdy lua khong bénh. Két qua
polyphenol tong trong 14 lta giam qua giai
doan tr 0, 7, 14 va 21 NSCB, khi c6 ngdm
hat bang song doi két hop v6i chung bénh
thi polyphenol giam manh nhat. Ham
luong flavonoid tong ting & giai doan dau
khi mam bénh X00 tin cong (0 - 7 NSCB),
sau d6 giam 21 NSCB. Khi madm bénh
X00 tin cong thi kha nang khir ion Fe** va
gbc tr do DPPH giam tir 0 dén 21 NSCB.
Déi véi cay laa xu 1y v6i séng doi va co
bénh thi kha nang khir DPPH it bién thién,
sau d6 giam manh dén 21 NSCB:; kha
nang khir ion Fe** giam manh & thoi diém
tir 0 dén 7 NSCB, sau d6 giit on dinh dén
21 NSCB.
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ABSTRACT

Evaluation of total polyphenolic compounds and antioxidant activities in rice
leaves inoculated with Xanthomonas oryzae pv. oryzae causing bacterial leaf blight
and treated with aqueous Kalanchoe pinnata leaf extracts using seed soaking

This study aimed to evaluate the total polyphenols, total flavonoids and antioxidant
activities of rice leaf extracts when rice plants were inoculated and un-inoculated with
rice blight. The total polyphenol content in rice leaves decreased continuously from 0 to
21 day after inoculated (DAI). The total Flavonoid content in rice leaves increased
synthesis at 0 - 7 DAI, then decreased to 21 DAI. When rice plants were inoculation,
antioxidant activities (Fe’", DPPH) of rice leaves all recorded a decreasing trend from 0
to 21 DAL In particular, in the treatment of soaking seeds with K. pinnata aqueous leaf
extract and inoculation, the DPPH free radical remained stable at the initial stage when
pathogens appeared, then sharply decreased to 21 DAL In contrast, the ability to reduce
Fe’" ions strongly decreased at the time from 0 to 7 DAL then stabilized to 21 DAL

Keywords: antioxidant activities, bacterial leaf blight, Kalanchoe pinnata, total
polyphenols, total flavonoids.
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KHA NANG VA cO g:Hl“s' KICH KHANG BENH BAC LA
KHI NGAM HAT GIq(A)NG KET HOP PHUN LEN LA LUA
DICH TRICH LA CO CUT HEO (Ageratum conyzoides)

Truong Van Xa', Tran Minh Hién?, Nguyén Dac Khoa*

! Truong Pai hoc Sw pham K)Z thuét Vinh Long
X 2 Truong Pai hoc Can Tho
E-mail lién hé: ndkhoa@ctu.edu.vn

TOM TAT

Nghién civu ndy khao sdt kha nang va co ché kich khang bénh bac ld (Xanthomonas
oryzae pv. oryzae) gy ra khi ngam hat giong két hop phun 1én ld lia dich trich ld c6
cirt heo (Ageratum conyzoides) trong diéu kién nha lwdi. Ba nong do dich trich gom 1%,
2% va 3% (w/v) dwoc sir dung dé ngdm hat va phun 1d. Ld hia dwoc phun & hai thoi
diém 7 va 14 ngay truéc ching bénh (NTCB). Hai nghiém thirc két hop ngam hat 2% ~+
phun la 3% 7 NTCB va ngam hat 2% + phun la 1% 7 NTCB c6 hiéu qua giam bénh
Khac biét c6 y nghia thong ké so véi nghiém thire doi chitng khéng xir 1y, trong dé nghiém
thike két hop ngdm hat 2% + phun ld 3% 7 NTCB ¢6 hiéu qua cao nhdt & ca ba thoi diém
7, 14 va 21 ngay sau ching bénh. Hiéu qud giam bénh c6 lién quan dén co ché kich
khing do hoat tinh ciia bon enzyme lién quan dén co ché khing bénh bac ld gom
peroxidase, catalase, polyphenol oxidase va phenylalanine ammonia lyase tang khi hat va
la lua dwoc xur Iy voi dich trich co cuet heo, dac biét khi co su hién dién cua mam bénh.

Tw khoa: Ageratum conyzoides, bac ld, kich khang, lua, Xanthomonas oryzae
pv. oryzae.

1. GIOI THIEU Phun thubc héa hoc 1a phuong phap
Bénh bac 14 lia (chay bia la) do vi 1On& dan thuong hay su dung dé doi pho
khudn Xanthomonas oryzae pv. oryzae v6i bénh bac 14 Iua. Tuy nhién giad cé’phén

A i 7" bon, thuéc hoa hoc ting cao va néu sir
(X00) gay ra (Swings et al., 1990), la @Qt dung thubc héa hoc qua liéu s& tich tu gdy
trong nhing nguyén nhan chinh lam giam 5 pigm mai truong, déng thai anh huong
nang suat lua V‘E‘l thiét hai 16n v€ kinh € 445 sire khoe nong dan va nguoi tiéu dung
cho cac vung trong lua, dac biét la ¢ chdu  (Schantz et al., 2001). Mot trong nhiing
A (Mew et al., 1993). bién phap quan ly bénh bac 14 Iua 1a lai tao
cac giong lGa mang gen khang Xoo
(Bhasin et al., 2012). Tuy nhién, giéng lua
mang gen khang thuong chi c6 hiéu qua

Nguoi phan bién: TS. Lé Phudc Thanh
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canh tac trong thoi gian ngin vi quan thé
vi khuan dé d6t bién lam xuét hién céc
chung vi khuan mang doc tinh cao hon vi
khuin ban dau (Leach et al., 2001;
McDonald and Linde, 2002). Bén canh
do, viéc tao ra mot giéng khang s€ tiéu tén
rat nhiéu thoi gian va chi phi, vi vy gia
cia mot gidng lua khang s& cao hon nhiéu
s0 voi mot gidng lua binh thuong, diéu do
tao thém kho khan cho ndng dan trong viéc
Mua va trong cac giéng lua khang (Khoa et
al., 2011). Sir dung vi sinh vat d6i khang
dé quan 1y bénh ciing 13 mot hudng nghién
ctru dang duge quan tim. Mot s6 nghién
ctru dang duoc tién hanh gan day nhu cac
loi vi khuan Bacillus spp. (Suryadi et al.,
2013), B. stratiphericus va B. safensis (V&
Thi Phuong Trang, 2013), Serratia
nematodiphila va B. aerophilus (Nguyén
bang Ngoc Giau, 2014). Str dung vi sinh
vat dbi khang dé lam thay doi quan thé
sinh vt ban dia va c6 nguy co nhiing vi
sinh vat d6i khang s& dot bién va thay doi
thanh nhitng sinh vat gay hai (Duffy et al.,
2003; Kado, 2009). Viéc tng dung cac
hoat kim loai nano dugc xem la mot
huéng di méi trong nhitng nim gan day
nhung s6 lugng nghién ctru vé Viée tng
dung céc hat nano kim loai lam chét kiém
soat vi sinh vét gay hai trén ciy trong &
Viét Nam van con han ché (Tr'?ln Phudc
Tho, 2021). Hién nay, kich thich tinh
khang bénh trén cay lta (goi tit 1a kich
khang) la phuong phap giup cho cay lua bi
nhiém bénh c6 kha nang khang dugc bénh
0 mot muc do nao do sau khi duoc xu ly
bang tic nhan kich khang va than thién
véi moi truong (Kloepper et al., 1992) va
la mdt phuong phdp quan ly bénh than
thién v&i moi truong (Walters et al., 2005
va 2007). Céac tac nhan kich khang khéng
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tac dong tryc tiép anh huoéng 1én mam
bénh ma chi tao ra céc tin hi€u giup kich
thich co ché tu vé ¢ sin trong thyuc vt
nhu sy ting tich luy cac hop chat phenol,
cac phytoalexin va sy tang hoat tinh cac
protein lién quan dén qua trinh phat sinh
bénh (pathogenesis-related proteins) hoac
cac enzyme (peroxidase (PO), catalase
(CAT) polyphenol oxidase (PPO),
phenylalanine  ammonia-lyase  (PAL)
nham ngan chdn sy phat trién ciia mam
bénh (Vidhyasekaran et al., 1997; van
Loon et al.,, 1998). Cac tac nhan kich
khang gitip cay lua chdng lai bénh bac 14
gém hoa chét, vi sinh vat va dich trich
thuc vat. Chang khac nhau vé liéu luong,
co ché tic dong, thoi diém va phuong
phép xur ly, hi¢u qua gidm bénh va kha
ndng duy tri tinh khang. Stir dung céc tac
nhan kich khang c6 ngudén gbc tu nhién
nhu dich trich thuc vat 1a mot bién phap
quan 1y bénh hiéu qua véi nhiéu lgi thé
hon so v6i nhitng bién phap khac nhu dé
phan huy, khong doc hai cho nguoi va
moi trudng, dé sir dung va co thé tan dung
ngudn nguyén liéu tai chd nén it tén chi
phi (Khoa et al., 2011).

Truong Vin Xa va Nguyén Dac Khoa
(2020) dd cong bd mot cong trinh nghién
ctru cho thiy lta dugc ngam véi dich trich
co cht heo (Ageratum conyzoides) ¢ nong
d6 1% va 2% co6 hiéu qua lam giam chiéu
dai vét bénh bac 1a lta twong duong véi
su dung thube hoa hoc va hiéu qua kéo dai
dén 21 ngay sau khi ching bénh. Hi¢u qua
kich khang c6 thé can duoc lap lai dé duy
tri hiéu qua giam bénh nén dé tai duoc
thuc hién nhiam khao sat hiéu qua giam
bénh cua dich trich co cut heo bﬁng bién
phap ngam hat két hop phun qua 14 & ndng
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do 1%, 2%, 3% va co ché kich khang lién
quan dén bbn enzyme 1a PO, PPO, PAL
va CAT.

2. VAT LIEU VA PHUONG PHAP

2.1. Khao sat kha niang lam giam bénh
ciia dich trich cé cirt heo & diéu kién
nha ludi

Thi nghiém dugc bd tri hoan toan
ngiu nhién 3 1an lap lai. Thi nghiém duoc
thuc hién trén gidng laa Jasmine 85
nguyén chung (Vién Lla dong bang Song
Ciru Long). Lua duoc loai hét hat 1ép va
xtr Iy 2 s6i + 3 lanh trudc khi ngdm voi
dich trich c¢o cut heo.

Thi nghiém bao gdm 9 nghiém thirc
dugce xir 1y kich khang & cac nong do dich
trich dung dé ngdm hat va cac nong do
dich trich dung dé phun qua 1. Nghiém
thirc dbi chimg am khong xir 1y dich trich.
Nghiém thirc d6i chimg duong sir dung
thudc hoa hoc Starner 20WP dic tri bénh
bac 1a. Trong diéu kién nha luéi, phun
phong bénh & thoi diém 5, 10 va 15 ngay
sau chung bénh (NSCB) véi lugng 7,5 mg
Starner 20WP (1 mg/ml, hoat tinh
oxolinic acid 20% cua tap doan Sumitomo
Chemical Co., Ltd, Osaka, Nhat Ban)
trong 10 ml cho mdi chau. Pdi véi bién
phap phun qua 13, thoi diém phun 13 7 va
14 ngay trudc chung bénh (NTCB).

2.1.1. Chudn bj dich trich cé citt heo

Dich trich ¢6 cut heo: 4 co cit heo
dugc thu & khuon vién Truong Dai hoc
Can Tho phai 1a 1a tuoi, truong thanh va
hai vao lac khoang 7 - 8 gio sang. Sau do
nguyén li¢u dugc rua sach, can, gia
nhuyén voi nudce cit, luge bang vai the dé

thu duoc phan dich trich va pha lodng dén
ndéng do twong Gng. Nong do dich trich
duoc su dung 1a 1%, 2%, 3% cho ca hai
bién phap la ngdm hat va phun qua 4.

2.1.2. Chudn bj dit

Dit thi nghiém dugc thu trong khuon
vién Ky tic xa khu B Truong Pai hoc
Can Tho va duoc phoi kho, bam nho, bon
voi (100 g voi bot cho 10 kg dat). Cho
khoang 7 kg dat da qua xir Iy vao chau
(27 x 33 cm?), ngdm nudc 4 ngdy, lam toi
dat trude khi gieo.

2.1.3. Trong liia

M&i chau gom 3 cay dugc tudi nudc
hang ngay. Phan bon cho thi nghiém trong
lba nha ludi gom phan dam - lan - kali
(N - P - K) duoc st dung theo cong thiic
120 N - 40 P - 60 K cua Trung tam
Khuyén nong Can Tho. Bon 16t mot ngay
trude khi gieo v6i luong 1a 2,4 g P. Céc lan
bon thiic tiép theo véi lidu lugng 14 0,5 g
N va 0,12 g K & cac thoi diém 10 ngay, 20
ngay, 30 ngay sau khi gieo.

2.1.4. Chudn bi mam bénh

Mam bénh 13 vi khuan Xoo ciia Nhém
Nghién ctru Bénh cay, Vién Cong ngh¢
Sinh hoc va Thuc pham. Vi khuan Xoo
dugc nuodi tang sinh trén moi trudong
Wakimoto cai tién.

2.1.5. Chuing bénh va ghi nhdn chi tiéu
Laa duoc chung bénh & giai doan 45
ngdy sau khi gieo bang phuong phap cit
chop 14 (Kauffman et al., 1973) c6 tim
huyén phu vi khuidn Xoo mét s§ 10°
CFU/mL. Truéc khi chung bénh, khur
trang kéo bang con 70° va cit tai vi tri
cach chop 1& 2 - 3 cm cua 14 (Khoa et al.,

75



Trwong Van Xa va ctv.

2017). Chi tiéu duoc ghi nhan bang cach
do chiéu dai vét bénh tinh tir vi tri ct dén
vét lan cudi cung trén 14 qua 3 thoi diém
7,14 va 21 NSCB.

2.2. Khao sat hoat tinh enzyme trong
mo la lua

Thi nghi¢ém duogc bd tri hoan toan
ngiu nhién gdm 4 nghiém thirc véi 3 lan
lap lai. Nghiém thirc 1 1a ngdm hat bang
nudc, khong ching bénh. Nghiém thac 2
13 ngdm hat bang nudc, co ching bénh.
Nghiém thirc 3 12 ngdm va phun bang dich
trich thyuc vat, khong ching bénh. Nghiém
thirc 4 1a ngdm va phun bang dich trich
thuc vat c6 ching bénh.

Chuén bi dit, gieo hat, chuin bi mam
bénh va chung bénh dugc thuc hién tuong
tur thi nghiém trudc. Nong d6 dich trich co
cut heo dugc chon tir thi nghiém trén la
ngdm 2% phun 1% (ndng d6 thp nhat
nhung cho hi€u qua giam bénh kéo dai
dén 21 NSCB).

2.2.1. Chudn bi mdu ld va ly trich enzyme

Khi laa duoc trong dén giai doan 45
ngay tudi, sau do chung bénh bac 1a lua
nhu mé ta & phan ching bénh bac 14 lua.
Mau 14 lta & cac nghiém thirc dugc thu &
thoi diém 0, 1, 2, 3, 4, 5, 6 va 7 NSCB
(dung kéo cat ngang be cua 1a tha 3 tir
trén xudng) mdi nghiém thirc thu 3 14, mdi
cay 1 14, sau d6 mau 1a dugc cho ngay vao
nito 1éng va dwa vé phong thi nghiém trix
¢ nhiét d§ -70°C nhu trong. Str dung cac
mau 14 nay dé ly trich enzyme thé.

Ly trich enzyme thé dugc thuc hi¢n
tuan tu theo cac budc 1 can 0,1 g mo 1a
laa da duoc trit trong ti -70°C, sau d6 mau
dugc cat nhuyén va cho vao tuyp 2 ml c6
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chtra bi sit dd duoc thanh tring, tiép theo
ngam trong nito 1ong 20 phut va duoc
nghién thanh bot min bang may nghién
mau. Sau khi nghién mau dugc dong nhat
trong 1,5 ml dung dich dém. Sau d6, hon
hop dugc ly tam 10.000 vong/phut trong
30 phat ¢ 4°C. Sau khi ly tim, phan dung
dich ndi trén mat duoc chuyén sang tuyp
méi va duge st dung nhu nguén dich
chiét enzyme tho. Dich chiét enzyme duoc
trit & -20°C, stt dung trong khoang 5 - 7
ngay.

2.2.2. Khao sdat hoat tinh enzyme
peroxidase (PO)

Khao sat hoat tinh cuia enzyme PO
dugc thuc hién theo phuong phép cua
Hammerschmidt et al. (1982) va diéu chinh
theo Khoa et al. (2017). Mau khao sat duoc
do gia tri quang phd ¢ budc song 470 nm
va ghi nhan mdi 30 gidy va ghi nhan dén 2
phut. Hoat tinh enzyme PO dugc thé hién
qua sy thay d6i gia tri quang phd (OD
470nm/phit/y md 1a). Mau dbi chimg
(blank) gém 1,6 ml H,0, 0,05 M; 0,15 ml
guiacol 0,15 M va 0,15 ml dém sodium
phosphate 0,IM (pH 6.5). Mau khéao sat
hoat tinh enzyme PO dugc thuc hién phan
ung trong cuvette voi 1,6 ml HO, 0,05 M;
0,15 ml guiacol 0,15 M va 0,15 ml dich
trich enzyme.

2.2.3. Khdo sdt hoat tinh enzyme catalase
(CAT)

Khéo sat hoat tinh cia enzyme CAT
dugc thuc hién theo phuong phép cua
Beers and Sizer (1951) va diéu chinh theo
Khoa et al. (2017). Cac mau dugc do gia
tri quang phd & budc song 240 nm va
dugc ghi nhan mdi 30 gidy va ghi nhan
dén 2 phat. Hoat tinh enzyme catalase



Trwong Van Xa va ctv.

dugc thé hién qua su thay ddi gia tri
quang phé (OD 240 nm/phat/g mé 14).
Mau ddi chimg (blank) gom 1,75 ml H,0,
0,1 M va 0,15 ml dém potassium
phosphate 0,1 M (pH 7,0). Mau khao sat
hoat tinh enzyme CAT duogc thuc hién
phan ung trong cuvette voi 1,75 ml Hy0,
0,1 M va 0,15 ml dich trich enzyme.

2.2.4. Khdo sat hoat tinh enzyme polyphenol
oxidase (PPO)

Khao sat hoat tinh cuia enzyme PPO
dugc thuc hién théng qua sy gia ting ndng
d6 san pham benzoquinone do phan tng
chuyén hoa catechol dudi sy xiic tic
enzyme polyphenol oxidase theo phuong
phap ctia Mayer et al. (1966), tham khao
ctia Nisha et al. (2012) va diéu chinh theo
Khoa et al. (2017). Mau khao sit dugc do
& bude song 490 nm va gia tri quang phd
c¢6 chidu huéng ting dan theo thoi gian
phan mg. Hoat tinh enzyme duoc thé
hién qua su thay d6i gia tri quang phd
(OD 490 nm/phut/g mo 14). Gia tri
quang phd dugc ghi nhan mdi 30 gidy va
ghi nhan dén 2 phat. Mau d6i ching
(blank) gdm 1,75 ml catechol 0,1 M va
0,15 ml dém potassium phosphate 0,1 M
(pH 6,5). Mau khao sat hoat tinh enzyme
PPO duoc thuc hién phan ng trong cuvette
voi 1,75 ml catechol 0,1 M va 0,15 ml dich
trich enzyme.

2.25. Khdao sat hoat tinh enzyme
phenylalanine ammonia lyase (PAL)

Khao sat hoat tinh cua enzyme PAL
dugc thyc hién théng qua sy gia ting nong
d6 san pham trans-cinnamate do phan tmg
chuyén hoa L-phenylalanine dudi sy xtic
tdc cua enzyme phenylalanine ammonia
lyase. Mau khao sat duoc do & budc song

290 nm va gia tri quang phd co chiéu
huéng ting dan theo thoi gian phan Gng.
Gi4 tri quang phd duoc ghi nhan sau khi
phéan ung thuc hién dugc 40 phut ¢ 35°C
va phan tmg duoc dung lai bang 0,2 ml
HCI 5 N. Hoat tinh enzyme duoc thé hién
qua su thay d6i gia tri quang phd (OD 290
nm/phit/g md 14) va dugc lay trung binh
cta 3 lan lap lai (Dickerson et al., 1984).
Mau dbi ching (blank) gom 0,7 ml dém
sodium borate 0,1 M (pH 8,7); 1 ml
L-phenylalanine 1 M va 0,15 ml nudc
cat thanh trung. Mau khéo sat hoat tinh
enzyme PAL dugc thyc hién trong tuyp
voi 0,5 ml dém sodium borate 0,1 M
(pH 8,7), 1 ml L-phenylalanine 1 M,
0,15 ml nudc cat thanh trung va 0,2 ml
dich trich enzyme.

2.3. Phan tich s6 liéu

86 liéu chiéu dai vét bénh bac 14 dugc
phan tich phuong sai va so sanh trung
binh bang phép thir Duncan véi mirc y
nghia 5% theo timg chi tiéu khao sat bang
phdn mém PC-SAS® 9.1 (SAS Institute
Inc., Cary, NC, USA).

Sé liéu gia tri hép thu OD cua thi
nghiém khdo sat enzyme duogc tinh gia
tri trung binh cua 3 1an ldp lai va tinh sai
s6 chuan bang phan mém Microsoft
Excel 2016.

III. KET QUA

3.1. Kha nang lam giam bénh bac 14 Iia
ciia dich trich co cit heo trong diéu
kién nha luéi

O thoi diém 7 NSCB, chiéu dai vét
bénh bac 14 cia tit ca céac nghi¢m thuc
dugc xur ly véi dich trich cé cat heo déu

7
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¢0O hi€u qua tuong duong véi nghiém thirc
dbi chimg dwong va cé su khac biét y
nghia so v6i nghiém thtrc ddi chimg am.

O thoi diém 14 NSCB, tit ca cac
nghiém thic duoc xir 1y dich trich déu co
hiéu qua tuwong dwong nghiém thic ddi
ching duong tré 1én va khac biét c6 y
nghia voi nghiém thirc d6i chimg am
ngoai trr nghiém thirc ngam 1% phun 1%
mat hiéu qua giam bénh.

450

O thoi diém 21 NSCB, ba nghiém
thirc hat dugc ngam voi dich trich 1% da
mat di hiéu qua giam bénh. O tit ca cac
nghiém thtrc con lai, déu c6 sy khac biét y
nghia v6i nghiém thirc d6i chung am va
khac bi¢t khong y nghia voi nghiém thirc
d6i ching dwong trir nghiém thirc ngam
3% phun 1% va ngdm 3% phun 3% cé
chiéu dai vét bénh ngin hon d6i ching am
nhung khéc bi¢t khong ¥ nghia.

400
350
300
250
200
150
100
50
0

Chiéu dai vét bénh (mm)

4]

2
Featetateti

LRI
SR8

]

4
58555

T
oteteel

L

4
otes

o
Mt

%
L

>
fole!

]

ISSAANNAN

v
I

£

Ngam 2% + Phun 1%

Ngam 3% + Phun 1%

|| Péi chimg duong

Ngam 1% + Phun 2%

r2Za Ngam 2% + Phun 2%

Ngam 3% + Phun 2%

21 NSCB

Ngam 1% + Phun 3%

5555 Ngam 2% + Phun 3%

Ngam 3% + Phun 3%

- Dbi chimg am

Hinh 1. Trung binh chiéu dai vét bénh bac la lGa (mm)
khi dwoe xt¥ ly ngam hat két hgp phun qua la bang dich trich cé cirt heo trong nha lwéi

(NSCB: ngay sau chiing bénh. Cac sb trung binh trong cling thdi diém theo sau bdi mét hodc nhivng chiy
cai gibng nhau thi khac biét khéng y nghia & mc 5% béng phép thtr Duncan)

Tém lai, cac nghiém thic ngdm 2%
két hop ba nong do phun 1%, 2%, 3%;
ngam 3% phun 2% déu c6 hiéu qua giam
bénh va duy tri dén 21 ngay. Nhung véi
tiéu chi tiét kiém nguyén liéu va hiéu qua
giam bénh on dinh thi néng do duoc chon
13 ngam 2% két hop phun 1% dé thuc hién
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thi nghiém khao sat co ché kich khang
bénh bac 14 lua cua dich trich.

3.2. Co ché kich thich tinh khang bénh
bac la lua cua dich trich co cut heo

Su xam nhép cua mam bénh (nudc,
chung bénh) din dén sy gia ting hoat
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dong cua cac enzyme PO, CAT (tu ngay 1
NSCB) va PPO, PAL (tir ngay 2 NSCB)
so voi nghiém thirc nude, khong chung
bénh (hinh 3A, B, C va D). Hoat tinh
enzyme dat muc cao nhit & 6 NSCB dbi
voi enzyme PO, CAT va PAL va dat cao
nhit & 5 NSCB ddi v6i enzyme PPO.

Khi Ita dugce xur ly véi dich trich
(dich, khong chung bénh), hoat tinh cta
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Hoat tinh enzyme polyphenol oxidase
(AOD 450nm X phut? x g mo 14 10a)

Ngay sau ching bénh

- Nudc, khong chiing bénh
& Dich trich, c6 chung bénh

Hoat tinh enzyme catalase

x phit™ x gt mé 14 IGa)

Hoat tinh enzyme phenylalanine ammonia lyase
(AOD a500m

PO cao dang ké so voi nghiém thic
nudc, khong chung trong khi hoat

dong cua PPO khéng cho thiy cé su
thay d6i dang ké nao cho dén ngay 7
DAI. Hoat dong cua CAT tuong duong
voi nghiém thuc nudc, khong chung
dén ngay 4 DAI thi ¢6 sy ting trudng
va PAL thi tuong duong nghiém thuc
nudc, khong chung.

0 1 2 3 4
Ngay sau chung bénh

0.24

Ngay sau chiing bénh

& Dich trich, khong chiing bénh

-4 Nudc, c6 chiing bénh

Hinh 2. Hoat tinh enzyme peroxidase (A), catalase (B), polyphenol oxidase (C)
va phenylalanine ammonia lyase (D) trong md la lda

Lua dugc xur Iy vai dich trich va ching
bénh (dich trich, ching bénh) cho théy hoat
tinh cao hon han & ca bén enzyme so voi
nghiém thue dich trich, khong chiing bénh.
Hoat tinh cta PO dat cao nhét & thoi diém 5
NSCB va cao gip 1,7 lan so véi nghiém
thire dich trich, khong chung bénh. CAT
cling cho thdy mo hinh tuwong tu khi dat

cao nhét ¢ thoi diém 6 NSCB va cao gip
1,9 lan. Hoat dong cua PPO bét dau tang lén
& thoi diém 1 NSCB, dat cao nhit & 6
NSCB va luén duy tri & miic cao nhat trong
4 nghi¢m thirc dugc khao sat. Hoat dong
cia PAL ciling twong tu PPO tang ¢ thoi
diém 1 NSCB nhung tir 4 NSCB thi giam
dén dén 6 NSCB.
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Tur dir li€u cua thi nghiém enzyme cho
thiy co ché ty bao vé cua cy thong qua
enzyme duoc kich hoat tir 2 - 4 NSCB, két
qua trén phu hop véi nhiing nghién cuu
trude day vé sy xam nhidm va phat trién
cia X00 trong 14 lua. Vi khuin Xoo bét
dau nhan 1én ¢ 2 NSCB va gia ting déu
dan dén 4 NSCB. Khi du sé luong can
thiét, vi khuan bit ddu xam nhdp vao hé
thdng mach cdy va tiép tuc nhan 1én cho
dén 14 NSCB. Do do, tang hoat dong cua
cac enzyme lién quan dén co ché tu vé cua
cay giap lam giam mat d6 Xoo trong qua
trinh xdm nhiém va nhéan 1én gép phan
lam gidm bénh bac 14 & cay lua.

Trong sb bdn enzyme duoc thi
nghiém, enzyme PO cho thiy sy thay d6i
rd rang nhat. Enzyme PO déng nhiéu vai
tro trong cac qua trinh sinh 1y ¢ thuc vat
bao gdm cdu tao vich té bao bao gdm
lignin, suberin va cic chat khac
polysacarit va glycoprotein. Tu dir li¢u
ciia thi nghiém enzyme PO cho thiy
enzyme hoat dong tich cuc trong qua trinh
khang lai bénh bac 14 lua & giai doan som
(2 NSCB). bic biét khi két hop viéc xir 1y
v6i dich trich va c6 mam bénh thi hoat
dong cia enzyme PO tang manh so voi
chi xir 1y dich trich hodc chi c6 mam bénh.

V6i viée két hop xur 1y dich trich va c6
mam bénh, cic enzyme khac bao gom
PAL va PPO ciing cho thdy hoat tinh &
mic d§ cao hon so véi nghiém thuc
khong dugc xtr 1y dich trich va khong co
mam bénh (hinh 2C va 2D). PAL la mot
enzyme quan trong trong qua trinh tong
hop phenylpropanoid, né xiic tic chuyén
d6i L-phenylalanine thanh axit trans-
cinnamic, phan tng dau tién trong qua
trinh sinh tong hop cac hop chat phenolic
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(chit chuyén hoa thir cdp) bao gbém
flavonoid va isoflavonoid (Garcion et al.,
2014). Cac hop chat nay co chic ning
quan trong trong bao vé thyc vat chéng lai
nhiéu loai mam bénh. Su gia tang cua
PAL c6 thé ngan chan xy xaAm nhiém cua
X00 vao hé thdng mach ciy vi enzyme
nay ting cudng qua trinh sinh tong hop
cac hop chit thir cap. PPO 1a mot enzyme
c6 hai chtrc nang la hydroxyl hoa va oxy
héa cac hop chat phenolic thanh céc
ortho-quinone c6 hoat tinh cao, c6 tac
dung khang khuan. Sy gia ting hoat dong
cla enzyme nay cling dong vai trd quan
trong trong viéc lam gidm bénh
(Constabel and Barbehenn, 2008). Trong
nghién cuu nay, PAL va PPO c6 cung xu
huéng hoat dong (tang & 2 NSCB) cho
thdy cac enzyme phdi hop va tac dong hd
trg 1dn nhau. Tém lai, d6 1a sy phdi hop
cua cac enzyme phong vé PAL, PPO va
PO trong kich khang gitip bao vé cay lua
va gidm bénh bac 14 lta, dac biét 1a khi laa
dugc xur 1y dich trich s€ dat hi€u qua cao
hon so v61 khong xur 1y dich trich.

Ngoai cac enzyme lién quan dén co
ché phong vé clia cdy, enzyme oxy hoa
nhu CAT dugc khdo sat nghién ciru qua
kiém tra sy thay doi nong d6 ctia H,O; Vi
hoat dong ctuia enzyme nay duoc cho la co
mdi twong quan véi ndong do H,O, trong
mo thuc vat. H,O, duoc chi ra réng la co
hai d6i v6i cac mam bénh nhu Xoo (Nifio-
Liu et al., 2006). Enzyme nay s& giét chét
cac té bao thuc vat xung quanh vi tri bi
X00 x4m nhi®m, dan dén wc ché sy lan
rong cua vét bénh.

Trong nghién ctru nay, hoat dong cua
CAT ¢ nghiém thie xur 1y dich trich va co
mam bénh dugc thay 1 co xu hudng ting
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tr 1 dn 7 NSCB va cao hon so véi
nghi¢m thic khong xu ly dich trich va
khong c6 mam bénh. Khi khong c6 mam
bénh, hoat dong cia CAT cua nghiém
thirc xtr 1y dich trich hoat dong cao hon
nghiém thire khong xtr 1y, c6 thé thiy dich
trich xic ¢6 tac dung xdc tdc san sinh
CAT. Khi ¢c6 mam bénh thi ciing c6 md
hinh twong ty nhung cé sy ting manh
trong hoat dong cuia CAT tir ngay 5 NSCB
cua nghiém thuce c6 xtr ly dich trich so véi
nghi¢m thirc khong duogc xtr 1y dich trich.
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ABSTRACT

Disease-reducing effects involved induced resistance against
rice bacterial leaf blight of aqueous leaf extracts
of Ageratum conyzoides using combinations of seed soaking and foliar spraying

This study aims at testing for the disease-reducing effects under greenhouse
conditions of aqueous Ageratum conyzoides leaf extracts against rice bacterial leaf
blight (Xanthomonas oryzae pv. oryzae) using combinations of seed soaking and foliar
spraying then investigating mechanisms behind the disease reduction, focusing on
induced resistance. Three extract concentrations [1%, 2% va 3% (w/v)] and two
spraying timepoints [7 and 14 days before pathogen inoculation (DBI)] were tested.
Effects of the combinations of seed soaking 2% + foliar spraying 3% 7 DBI and seed
soaking 2% + foliar spraying 1% 7 DBI were significantly different from that of the
untreated control while the former provided the strongest protection at all disease
assessment timepoints (7, 14 and 21 days after pathogen inoculation). The disease
reduction involves induced resistance as activities of the four defense - related enzymes
against rice bacterial leaf blight, i.e., peroxidase, catalase, polyphenol oxidase and
phenylalanine ammonia lyase significantly increased after extract applications,
particularly with the presence of Xoo.

Keywords: ageratum conyzoides, bacterial leaf blight, induced resistance, rice,
Xanthomonas oryzae pv. oryzae
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KHA NANG GIUP GIAM BENH BAC LA LUA
CUA HON HOP HAI Vi KHUAN DOl KHANG
Bacillus safensis AG-131 VA Bacillus stratosphericus AG-62
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Trwong Pai hoc Can Tho
* E-mail lién hé: ndkhoa@ctu.edu.vn

TOM TAT

Vi khudn doi khang Bacillus safensis AG-131 va Bacillus stratosphericus AG-62 khi
ching vao dat (Zl.O7 CFUI/ML) ¢6 khd néng gitip giam bénh bac ld hia do vi khudn
Xanthomonas oryzae pv. oryzae gay ra trong diéu kién nha lwéi va ngodi dong. Hai vi
khudn nay khéng doi khang nhau khi nudi trén cUng méi truong nén dwoc phoi tron voi
ba i I¢ 1:1, 1:2 va 2:1 dé khdo sdt kha nang giiip giam bénh trong diéu kién nha hedi.
Ba hén hop vi khudn déu c6 hiéu qud twong dwong véi thude héa hoc & thoi diém 7 va
14 ngay sau ching bénh (NSCB), riéng hon hop véi ti 1é 2:1 duy tri hiéu qua dén 21
NSCB. Hiéu qud ciia cdc hén hop hai vi khudn khdc biét khéng c6 y nghia thong ké so
voi s dung méi vi khudn don 1é. Vi vay, thay doi ti 1¢ phéi trén hodc mdt sé méi vi
khudn nén dwoc khdo st thém dé nang cao hiéu qua givip giam bénh ciia hon hop hai
Chiing vi khudn nay, lam tién dé iing dung vdo sdan xudt, bao vé méi trwong va sirc khée
céng dong.

Tir khoa: bac la, Bacillus safensis, Bacillus stratosphericus, Xanthomonas oryzae
pv. oryzae.

1. PAT VAN PR moi truong va tiét kiém chi phi so véi sir
. dung thubc hoa hoc. Vi khuan dbi khang
hién dién thuong xuyén trong dat s& tc
ché kha nang phat trién ctia mam bénh,
lam giam mat s6 vi khuan gy bénh, mang
lai hiéu qua tac dong lau dai (Agrios et al.,
1988). Viéc két hop cac loai vi sinh vat c6
loi dé sir dung c6 thé gitip cay trong sinh
truong tot hon, ting ning suit va chat
luong nong san (Pupakdeepan et al., 2009;
Katsenios et al., 2021; Huynh Yén Nhi va

Bénh bac 14 lta do vi khuan
Xanthomonas oryzae pv. oryzae (X00) gay
ra la mot trong nhitng bénh hai nghiém
trong nhat, lam giam kha nang quang hop,
1ép hat, giam ning suat va chat luong hat
laa dén 50% (Khush et al., 1989). Phong
tri bénh bac 14 bang vi sinh vat ddi khang
1a mot giai phap thay thé than thién vai

Nguoi phan bién: TS. Nguyén Puc B
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ctv., 2022). Céc loai vi khudn d6i khang
tiét chét khéng sinh hodc chit rc ché su
phat trién cia mam bénh va khi duoc két
hop, tac dong chdng vi khuan giy hai s&
tang cuong dang ké. Bacillus safensis AG-
131, Bacillus stratosphericus AG-62 la
hai chung vi khuén duoc phan 1ap tai dat
trong lta thudc tinh An Giang c6 kha ning
d6i khang cao vé6i vi khuan Xoo va cho
hi€u qua giam bénh bac 14 Iua trong diéu
kién nha ludi va ngoai dong (Vo Thi
Phuong Trang, 2013; Nguyén Hoang
Thong, 2014; Toé Anh Khoa, 2014). Két
qua nghién ctru trong didu kién nha ludi
ctia Thai Tran Anh Thu va ctv. (2022) cho
thdy ba ti 18 phdi tron hai ching vi khuan
AG-131 va AG-62 gém 1:1, 1:2 va 2:1
(mdi hon hgp 40 mL) c6 hiéu qua giam
bénh tuwong duong véi thuéc héa hoc
nhung khac biét khong c¢6 ¥ nghia théng ké
s0 v6i st dung timg ching vi khuan riéng
1é. Nghién ctru nay tiép tuc khao sat kha
ning gitip giam bénh bac 14 ctia hon hop
hai ching vi khuan AG-131 va AG-62 véi
ba ti 1& 1:1, 1:2 va 2:1 tinh theo thé tich,
mdi don vi thé tich 1a 40 mL.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Vi khuan X00 va hai chung vi khuan
doi khang Bacillus safensis AG-131 va
Bacillus stratosphericus AG-62 dugc
cung cap tr Nhom Nghi€n ctru Bénh cay,
Vién Cong nghé Sinh hoc va Thuc pham,
Truong Pai hoc Can Tho.

Gidng lta str dung 13 Jasmin 85.

2.2. Khio sat sur d6i khang giira hai chiing
Bacillus safensis AG-131 va Bacillus
stratosphericus AG-62 trén dia thach

Su ddi khang giita hai ching AG-131
va AG-62 dugc xac dinh bang phuong

phap ddng nudi cdy trén dia thach, tuong
ty nghién ctu Thai Trin Anh Thu va
ctv. (2022).

2.3. Khio sat sw d6i khang giira hai
ching Bacillus safensis AG-131 va
Bacillus stratosphericus AG-62 trong
moi trweong léng

Khio sat sy d6i khang trong moi
truong 16ng dugc thuc hién bang cach nudi
tang sinh va tinh su gia ting mat sd sau 24
gio bang phuong phap dém khudn lac.
Chuan bi ba binh tam giac chira 100 mL
moi truong NB, hai binh méi truong dau
tién, mdi binh cho vao mot vong day que
cdy timg ching vi khuian AG-131 va
AG-62 dé nudi tang sinh riéng 1¢ va binh
mdi truong con lai cho ca hai ching vao
nudi cung lac. Vi khuan dugc nudi trén
may lac ¢ nhiét d6 28 + 2°C trong 24 gio.
Sau d6 tinh s luong vi khuan cé trong
binh bang phuong phap dém khuén lac.

2.4. Khdo sat hiéu qua giam bénh bac 14
lia trong diéu kién nha lwéi

Thi nghiém gdm 7 nghiém thtrc, dugc
bb tri theo thé thitc hoan toan ngau nhién,
ba lan lap lai, mdi chau 1a mot lan lap lai.
Trong d6 ba nghiém thirc phdi tron duoc
xtr 1y véi hdn hop huyén phu hai ching
AG-131 va AG-62 ¢ mat s6 10" CFU/mL
v6i ty 16 1:1, 1:2 va 2:1 theo thé tich, mbi
don vi thé tich 14 40 mL; hai nghiém thirc
xtr 1y v6i timg ching vi khuan riéng 1¢;
nghiém thic dbi ching am duoc xir 1y
bang nudc cit va nghiém thirc dbi ching
duong dugc xir 1y bang thudc hoéa hoc
Starner 20 WP.

Xir ly dat: dat dugc bam nho, phoi
kho, bon voi dé xir Iy phén va diét mam
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bénh, vi khuan c6 trong dat. Sau do, dat
duoc vao chau (duong kinh 40 cm) dén
khoang 30 cm chiéu cao cua chau, ngam
nudc trong 4 ngdy. Lam nhuyén dét
trong chau, thao nudc va lam rdo mat
trudce khi gieo.

Xir Iy hat giéng: giéng lta Jasmine 85
duoc ngdm v6i nudc 4m theo ty 18 3 soi
2 lanh trong 20 phut dé loai bo cac hat
1ép limg va han ché mam bénh. Sau do,
tiép tuc ngdm hat v6i nudce lanh trong 24
gid va U 48 gio dé hat nay mam trudc
khi gieo.

Cham soc lta: nude trong chdu ludn
gitr ngap gbe, dong thoi bén phan véi 4 dot:

e Dot 1 (trude khi gieo): 100% P,0s
(2,4 g/chau).

e Dot 2 (10 ngay sau khi gieo): 1/5 N
(0,5 g/chau) + 1/4 K,0 (0,12 g/chau).

e Dot 3 (18 ngay sau khi gieo): 2/5 N
(1 g/chau) + 1/4 K50 (0,12 g/chau).

e Dot 4 (40 ngay sau khi gieo): 1/5 N
(0,5 g/chau) + 1/4 K50 (0,12 g/chau).

Chiing huyén phu vi khuan déi
khang vao dat: huyén phu vi khuan duogc
chiung vao dat 24 gio trude khi gieo voi
mat s6 10" CFU/mL. Vi khuén ddi khang
dugc nudi trong binh chra moi truong
NB, 4 & 28 + 2°C trong 24 gid. Huyén
phu vi khuan dugc do d6 hip thu quang
phd & budc song 600 nm va pha lai mat
s6 10" CFU/mL théng qua phuong trinh
duong chuan hai chung AG-131 va AG-
62 lan luot nhu sau (Nguyén Huynh Nh3
Uyén, 2018):

e y=2x10"%+0,011

vay =8 x 10 % - 0,0507

Vé6i x 1a mat sd vi khuan dbi khang
(CFU/mL); y 1a gia tri OD do duoc.
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Phwong phap ching bénh: khi lda
dat 45 ngay sau khi gieo, tién hanh chung
bénh bang cach nhiing kéo vao huyén phu
vi khudn Xoo & mat sb 10° CFU/mL (V&
Thi Phuong Trang, 2013) ciat 5 chop 1a
truong thanh va do chiéu dai vét bénh cua
3 14/chau biéu hién rd bénh vao thoi diém
7,14 va 21 NSCB.

2.5. Xir Iy s6 li¢u

S6 lidu thi nghiém trong diéu kién nha
luGi duge tinh trung binh bang phan mém
Microsoft Excel 2013, phan tich phuong
sai mot chiéu (Oneway ANOVA) bang
phén mém SPSS 20, kiém dinh Duncan &
mirc ¥ nghia 5% dé so sanh trung binh cac
nghiém thtrc.

3. KET QUA VA THAO LUAN

3.1. Péi khang giira hai ching AG-131
va AG-62 trén dia thach

Két qua cho thdy khong xuit hién
vong vo khudn gitra hai chung vi khuin
AG-131 va AG-62. Qua d6 c6 thé thay hai
ching vi khuan nay c6 thé phat trién cling
lac trén dia thach. Hai ching AG-131 va
AG-62 tiép tuc duoc khao sat kha niang
d6i khang trong méi truong long dé kiém
tra mat sd vi khuan c6 bj tc ché khi nudi
tang sinh cung lac hay khong.

3.2. P6i khang giira hai ching AG-131
va AG-62 trong moi trwong long

Mat s6 vi khuan ¢ binh nudi ting sinh
cung luc hai chung vi khuan so vdi tong
mat sd cta hai binh nudi timg chung da
thip hon 10° CFU/mL (bang 1). Tuy
nhién, khong du co s dé khang dinh rang
hai ching AG-131 va AG-62 ddi khang
nhau, do khi thuc hién déng nuodi céy trén
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dia thach, hai chung AG-131 va AG-62
phat trién binh thuong va khéng cé hién
tuong tao vong vo khuan. Mat sé giam khi
nuoi tang sinh cung lac co6 thé 1a do su can
kiét ngudn dinh dudng va su khac biét vé
diéu kién moi truong thuan loi cua ting
chung. Theo Morris et al. (2013) sy ton tai
ctia mot loai vi khuan s& 1am thay d6i moi
truong xung quanh. Thay déi cac yéu to
nhu pH va tao ra céc chét bién dudng tao

diéu kién thuan loi nhit cho su ting
truong mat sb6 cua vi khuan dé. Giira hai
ching AG-131 va AG-62 co6 su khac biét
vé khoang gid tri pH, mac khac sy khéc
biét vé tdc do ting trudng, kha ning tidu
thu dinh dudng, chit bién dudng sinh ra
khic nhau va viéc chia sé ngudn tai
nguyén song 1am sy ting mat sd giira hai
chung giam di.

Bing 1. Mit s6 vi khudn sau 24 gio' nuéi trong méi truong NB

Chung vi khuan Mat s6 (CFU/mL)
B. safensis AG-131 54,18 x 10°
B. stratosphericus AG-62 6,51 x 10°
B. safensis AG-131 + B. stratosphericus AG-62 59,65 x 108

Bén canh kha ning d6i khang truc tiép
v6i vi khuan Xo00 thi dich nuéi ciy cua hai
chung vi khuan nay tao ra ciing cho hiéu
qua dbi khang (V& Thi Phuong Trang,
2013) dong thoi hai chung vi khuan nay
con tang cuong hoat dong enzyme phong
vé cta cay (Lé Thanh Man, 2019). Do d6
hai chiing vi khuan ddi khang AG-131 va
AG-62 van duoc st dung két hop dé khai
thac tiém niang giup giam bénh bac 14 Iua.

3.3. Hiéu qua giam bénh trong diéu
kién nha luéi

Chiéu dai vét bénh duoc thé hién
trong bang 2. Nhin chung, tit ca nghiém
thirc dwoc xir 1y voi huyén phi vi khuan
dbi khang déu co chiéu dai vét bénh ngan
hon so véi ddi chimg am. Hon hop vi
khuén & ba ty 1& phdi tron déu cho hiéu
quéa giam bénh twong dwong vai thude hoa
hoc & thoi diém 7 va 14 NSCB, riéng hdn
hop véi ti 18 2:1 duy tri hiéu qua dén 21
NSCB. Tuy nhién, hiéu qua khi st dung

hdn hop hai ching vi khuan khéac biét
khong c6 y nghia thong ké so véi sir dung
ting ching vi khuan riéng 1¢.

Piéu d6 cho thay sé lugng vi khuin
hién dién trong dat anh hudng rat 1on dén
hiéu qua giam bénh. Vi khuan ddi khang
mang lai hi¢u qua gidm bénh cao khi hién
dién trong dat & sb lugng thich hop, néu
thip hodc cao hon ngudng thich hop déu
khong mang lai hi¢u qua. Theo Hibbing
et al. (2012) khi mat s6 vi khuan qua
cao, dinh dudng trong dat c6 thé khong
du dé vi khuan d6i khang tiép tuc phat
trién, sy canh tranh dinh dudng c6 thé
dién ra giita cac loai khac nhau, gifta cac
dong trong cung mot loai hodc gitta cac
ca thé trong cung mot dong. Khi moi
truong dinh dudng bi can kiét va sy can
kiét dinh dudng kéo dai vi khuan s& hinh
thanh bao tr dé c6 thé ton tai trong moi
truong khic nghiét (Satomi et al., 2006;
Shivaji et al., 2006).
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O cac nghiém thic s dung ting
ching vi khuén riéng 1¢, mat s6 vi khuan
duge s dung 1a 10" CFU/mL cho hiéu
qua giam bénh twong duong voi thude hoa
hoc dén 21 NSCB, két qua nay tuong tu
v6oi cac nghién ctu trudc day (VO Thi
Phuong Trang, 2013; Thai Tran Anh Thu
va ctv., 2022).

Trong nghién ctru cua Thai Tran Anh
Thu va ctv. (2022) bién phap su dung
huyén pht vi khuan AG-131 va AG-62
phéi tron ¢ ti 1€ 1:1; 1:2 va 2:1 mang lai
hiéu qua giam bénh dén 21 NSCB tuy
nhién mat s6 vi khuan cta hon hop phdi
trén nay la 10’ CFU/mL. Trong nghién
ctru ndy, do da thay d6i thé tich nén mat
s6 vi khudn da tang 1én theo ty 1& phdi
tron, cu thé & ti 18 1:1 mat s vi khuan 1a 2
x 10" CFU/mL. Viéc ting mat sé vi
Khuan ¢ lam hiéu qua giam bénh khong
duy tri dén thoi diém 21 NSCB 6 ti 1é phi
tron 1:1 va 1:2 nhung ¢ ti 1€ 2:1 lai duy tri

hiéu qua nay, diéu nay co thé duoc giai
thich do ching AG-131 c¢6 téc do ting
truong gip 8 lan so voi ching AG-62
(bang 1), cho nén khi phdi trén hai chung
nay o ti 1¢ 2:1, mat s6 vi khuan trong hon
hop phdi trén nay 1 cao hon so véi khi
phéi tron & ti 16 con lai. Do d6, theo cung
mot thoi gian sé lwong vi khuén trong
nghiém thtrc nay s& ting nhanh nhat va sy
canh tranh dinh dudng cling s€ xdy ra sém
hon so véi cac nghiém thuc ching vi
khuén dbi khéng con lai. Viéc canh tranh
s& lam vi khuan chét di hodc hinh thanh
bao tir va co thé khi gan dén thoi diém 21
NSCB mét s6 vi khuan da giam di nhiéu
va luong chit bién dudng do vi khuan
sinh ra giam di & mic phu hop dé duy tri
hiéu qua gidm bénh. Vi vay, viéc phéi tron
vi khuan d6i khang nén dugc khao sat
thém vé ti 1& va mat s6 vi khuan dé nang
cao hidu qua gitip giam bénh ctia hon hop
hai chiing vi khuan nay.

Bing 2. Chiéu dai vét bénh ¢ thoi diém 7, 14 va 21 NSCB

Nhém

Chiéu dai vét bénh (mm)

a . Nghiém thirc
nghiém thirc 7 NSCB 14 NSCB 21 NSCB
AG-131 2,11 9,55 134,11%°
Riéng lé b
AG-62 2,56 6,44 1337
AG-131 : AG-62 (1:1) 1,89 4,33 1652
Phéi tron a
AG-131 : AG-62 (1:2) 1,89 6,89 181,11
AG-131: AG-62 (2:1) 1,56 16,11 134,33
) Nwoc cht 1,89 19 198,7%
Do chirng b
Starner 20WP 1,22 16,89 34,89
F ns ns *
CV (%) 46,26 85,85 49,7

Ghi cha: trong cing mot cot, céc trung binh dugc theo sau bai mot hay nhiing chit cai gidng nhau thi
khong khac biét co y nghia thong ké trong phép thir Duncan.
*: khac biét & muc ¥ nghia 5%. ns: khac biét khong c6 ¥ nghia thong ké & mirc y nghia 5%.
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4. KET LUAN

Hai chung vi khudn B. safensis AG-131
va B. stratosphericus AG-62 khong dbi
khang nhau khi nudéi trén cung moi
truong. Ba hdn hop vi khuan (ti 18 1:1, 1:2
va 2:1) déu c6 hiéu qua giam bénh bac 14
twong dwong v6i thubc hoa hoc ¢ thoi
diém 7 va 14 NSCB, riéng hdn hop véi ti
1¢ 2:1 duy tri hiéu qua dén 21 NSCB. Hiéu
qua cta cac hon hop hai vi khuan khac
biét khong ¢ ¥ nghia thong ké so véi sir
dung timg ching vi khuan don 1é. Vi vay,
thay ddi ti 18 phdi tron hodc mat sé mdi vi
khuan nén dugc khao sat thém dé nang
cao hiéu qua gitip giam bénh ctia hon hop
hai chung vi khuan nay, lam tién d& tng
dung vao san xuét, bao vé moi trudong va
sttc khoe cong dong.
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ABSTRACT

Disease-reducing effects against rice bacterial leaf blight of mixtures
of the antagonistic Bacillus safensis AG-131 and Bacillus stratosphericus AG-62

The antagonistic Bacillus safensis AG-131 and Bacillus stratosphericus AG-62
applied as soil drenching (10’ CFU/mL) could reduce rice bacterial leaf blight caused
by Xanthomonas oryzae pv. oryzae under greenhouse and field conditions. No inhibition
was observed in dual culture tests of the two bacteria. The disease - reducing effects of
their mixtures using three different mixing ratios, i.e., 1:1, 1:2 and 2:1, were therefore
tested under greenhouse conditions. Similar effects as that of the chemical control were
shown by all mixtures at 7 and 14 days after inoculation (DAI) while the mixture of
AG-131 and AG-62 using 2:1 ratio could maintain its effects until 21 DAI. Effects of the
mixtures were however not significantly different from those of the applications of each
bacterium. Further studies on mixing ratios and/or cell densities of the antagonistic
bacteria should be done to improve the efffects.

Keywords:

Xanthomonas oryzae pv. oryzae.
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TOM TAT
Vi khudn déi khang Bacillus safensis AG-131 dwoc phdn ldp tir ddt ruéng tinh An

Giang va co kha nang phong tri bénh bac la lua. Sur dung ma trdn Plackett-Burman aé

sang loc cdc yéu t6 c6 dnh huwong dén quda trinh tao bao tir ciia vi khuan AG-131 cho

thay glucose, peptone va ZnSO4.7H,0 la 3 yéu t6 chinh. Gid tri ciia cdc yéu té nay diege

t6i wu héa bang cach két hop phwong phdp dip img bé mat (Response Surface

Methodology, RSM) va phwong dn cdu triic cé tam (Central Composite Designs, CCD).

Két qua gid tri t6i wu cia glucose, peptone va ZnSO,.7H,0 lan lwot la 13 g/L, 15 g/L va
1 g/L. Mt s6 bao tir dat 9,78 x 10" CFU/mL khi dp dung cdc gid tri ndy.

Tur khéa: Bacillus safensis, bac la, bao tw, lua, ma tran Plackett-Burman, phwong

dn cdu triic ¢ tam, phwong phép ddp iing bé mat.

1. DPAT VAN DE

Bacillus safensis AG-131 dugc phan
lap tai tinh An Giang, danh gid c6 kha
ning d6i khang voi  vi  khuan
Xanthomonas oryzae pv. oryzae (X00) gay
bénh bac 14 lua va hi¢u qua gidm bénh
trong diéu kién nha luéi va ngoai dong
(V5 Thi Phuong Trang, 2013; Nguyén
Hoang Thoéng, 2014). B. safensis AG-131
c¢6 kha nang hinh thanh noi bao tir dé ton

Nguoi phan bién: TS. Nguyén Puc B

tai 1au trong moi trudng bat loi hodc trong
diéu kién thiéu hut ngudn dinh dudng.
Trong nghién ciru ndy, céc thanh phan trong
mbi trudng nudi cdy vi khuan AG-131 duoc
sang loc bang ma tran Plackett-Burman
(Plackett va Burman, 1946) va t6i uu hoa
theo phuong phép bé mit dap tmg (RSM)
- phuong an ciu trac ¢6 tim (CCD), nham
xéac dinh gi tri toi wu clia cac thanh phan
c6 anh hudng truc tiép dén qua trinh tao
ndi bao tir, 1a co so dé tmg dung vao nhiéu
linh vuc khac nhau.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat li¢u

Vi khuan AG-131 duoc Nhém Nghién
cuu Bénh cay thudc Vién Cong nghé Sinh
hoc va Thuc phém, Truong Pai hoc Can
Tho cung cdp. Cach chudn bi huyén phu
vi khuin va méi truong nudi ciy bao tir
dugc thuc hién gidng nghién ctu cua Bi
Truong Giang va ctv. (2022)

Xdc dinh mdt sé té bao va mdt so6 ndi
bao tir

Mat sd té bao va mat s6 ndi bao tu
dugc xac dinh bang phuong phap trai
dém trén dia thach. Huyén phu vi khudn
dugc pha lodng vé day ndng do 10%, 10°,
10° dé xac dinh mat sb té bao. i véi
mat sd ndi bao tu, huyén phu vi khuén
dugc dun cach thuy & 80°C trong 15 pht
va pha lodng vé diy ndng do 10*, 102, 10°
dé xac dinh mat sd ndi bao tr. Mdi
nghiém thire 13p lai 3 lan.

2.2. Thiét ké ma trian Plackett-Burman
va phuong phap RSM-CCD

Thi nghiém dugc thiét ké theo ma tran
Plackett-Burman (Plackett va Burman,
1946) véi 11 yéu to (Glucose, Peptone,
MgS0,.7H,0, MnCl,.4H,0, Yeast Extract,
KH,PO,, (NH4)2S04, CaCl,.2H,0,
ZnS0,4.7H,0, FeS04.7H,0 va thoi gian)
dugc khao sat & muc dudi (-1) va trén
(+1) tuong tu nghién ctru cua Bi Truong
Giang va ctv. (2022). Tu thi nghiém
sang loc bang ma trdn Plackett-Burman
chon ra 3 yéu t6 chinh va theo ddi su
tuong tac giita ching. Ba yéu td anh
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huong chinh duoc xac dinh gia tri toi wu
& 5 muc (-a, -1, 0, +1, +a) bang phuong
phap Bé mit dap Gmg (Response Surface
Methodology) - Phuong 4an Chu trac cé
tam (Central Composite Design) gdm 20
thi nghiém.

2.3. Kiém dinh mé hinh trén thue té

Tir két qua thuc nghiém theo RSM-
CCD, phan mém Design-Expert 10.0.1.0®
dua ra gid tri t6i wu cua ba yéu td dé thu
duoc mat sd bao tir cao nhét cia vi khuan
AG-131. Thuc hién thi nghiém kiém dinh
md hinh tuong tu nghién ciu cia Bi
Truong Giang va ctv. (2022)

2.4. Xir Iy s ligu

St dung phin mém Design-Expert
(phién ban 10.0.1.0, Copyright© 2016,
Stat-Ease Inc., USA) dé phan tich phuong
sai (ANOVA), tinh toan hé s6 ctia phuong
trinh hdi quy va dé xuat giai phap cho mé
hinh t6i uu héa mat s6 ndi bao tir.

3. KET QUA VA THAO LUAN
3.1. Anh huwéng ciia mdt s6 yéu to dén
mit s6 té bao va mat s ndi bao tir
Bacillus safensis AG-131 trén moi
truomg nudi cay

Két qua thi nghiém sang loc Plackett-
Burman cho thay, tong mat s6 té bao nam
trong khoang tr 5,03 x 10 dén 6,32 x 10°
(CFU/mL) va tong mat s6 ndi bao tir nim
trong khoang tir 1,12 x 10* dén 8,45 x 10*
(CFU/mL). Két qua bang 1 cho thdy, cac
yéu té anh hudng (gia tri p - value < 0,05)
duogc chia thanh hai nhom: nhirng yéu
t6 anh huong dén mat sd té bao ¢ mic
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cao gébm KH,PO,; 2ZnSO,7H,0 va
FeS0,4.7H,0; cac yéu té anh hudng & muc
thip gdm Glucose, Peptone, MnCl.4H,0,
Yeast Extract, (NH4),SO,4 va thoi gian.
Dya vao hé s6 anh huong, ba yéu tb
Glucose, Peptone va thoi gian cho thiy co
anh huong manh dén mat sb té bao vi

khuan AG-131. Xét vé mirc do tin cdy
ciing nhu muc d6 anh huong dén kha nang
tao bao tir cia AG-131, ba yéu t6 glucose,
peptone va ZnSQO4.7H,O c6 anh hudng
quan trong voi cac gia tri p-value 1an luot
12 0,0134; 0,0255 va 0,0158.

Bing 1. Két qud dnh huwéng ciia cdc yéu t6 doi véi mdt so té bao
trong thi nghiém Plackett-Burman

Mic Mirc 49 anh hwéng dén  Mirc 4§ dnh hwéng dén
Yéu to mait so té bao mit so noi bao tir

Duéi Trén Anhhwéng  p-value  Anh hiréng p-value
Glucose (g/L) 2 15 -0,31 0,0007 3,354x%1073 0,0134
Peptone (g/L) 3 15 -0,33 0,006  -1,760x105  0,0255
Yeast Extract (g/L) 1 5 -0,13 00037 - -
MgS04.7H20 (g/L) 02 05 - . 9,287x10- 0,0483
MnCl2.4H20 (g/L) 0,5 2 -0,24 0,0011 3,182x103 0,1389
KH2PO4(g/L) 1 5 0,042 f,0346 3,232x105 01368
(NH4)2804 (g/L) 1 5 -0,18 0,0021 3,345x103 0,1324
CaCla.2H20 (g/L) 0,5 1 - - -9,365x107 0,0479
ZnS04.7H20 (g/L) U] 50 0,094 £.0073 2,839x% 107 0.0158
FeS04.7H20 (g/L) 0 50 0,065 0,0151 1,340x 1073 0,0333
Thoi gian nudi cdy (giv) 48 72 -0,43 0,0004  4,031x107 0,1103
R2 0,9897 0,9998
%CV 2,63 2,59

Glucose dugc st dung nhu nguén
carbon chinh, mat s6 t& bao sinh dudng
tang khi nong do glucose tang (Vladimir
Elisashvili et al., 2018) va lam tang kha
ning ho hép cua té bao (Monterio et al.,
2014). Ngudn carbon dong vai tro quyét
dinh trong qua trinh hinh thanh bao tir ctia
vi khuan, su can kién ngudn carbon 1a tac
nhan kich thich su hinh thanh bao tir & cac

chung vi khuan Bacillus spp. Bén canh do,
peptone dugc xem 13 ngudn cung cip dam
chinh (Dongsheng zhang et al., 2018), khi
ham lugng peptone cao tao moi truong
thuan loi cho vi khuan phat trién va ting
nhanh vé s6 luong. Yéu t6 thir ba 1a Zn*",
yéu té bd sung lam tang kha ning san sinh
bao tr cua cac loai Bacillus va cai thién
tinh 6n dinh cua cac bao tu.
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3.2. Két qua tdi wu héa méi truong
bang phwong phap Bé mat dap ung
(Response Surface Methodology)

Gia tri ctia cac yéu t6 diung trong thi

nghiém nay dugc trinh bay ¢ bang 2.

Bing 2. Gid tri ciia cdc yéu t6 diing trong phwong phdp RSM-CCD

Tén yéu t6 Pham vi nghién Miirc
ciru -1 0 +1 +a
Glucose (g/L) 2,93 -18.1 293 6,0 10,5 15,0 18,1
Peptone (g/L) 6,70 - 17,0 6,70 9,0 12,0 15,0 17,0
ZnS0,.7H,0 (g/L) 0,32 -3,69 0,32 1,0 2,0 3,0 3,69

Sau khi phan tich thyc nghiém RSM-CCD, phuong trinh da thirc bac hai dugc xac

dinh nhu sau:

Y =-2,45336 x 10° + 1642,22552%, + 38179,71428%, + 70072,65836X3 + 110,83053X X,
- 122,05387x1X3 - 5208,33333X,X3 - 118,97451x,2 - 1095,03139x,? - 346,83909x3>

Trong do: Y 1a mat sb bao tur (CFU/mL), X1, X2, X3 lan luot 1a glucose, peptone va

ZnS04.7H,0.

Bing 3. Phén tich phuong sai ANOVA trong thi nghi¢m téi wu héa
theo phwong phdap RSM-CCD

Téng binh phwong df  Trung binh binh phwong  F-value p-value
Mo hinh 4,62x10° 9 5,13x10° 7.82 0,0017
x;- Glucose 1,46x107 1 1,46x107 0,22 0,6474
x;- Peptone 8,61x10° 1 8,61x10° 13,12 0,0047
%~ ZnS0,.7H,0 3,28x10° 1 3,28x10° 5,01 0,0492
XiXy 1,79x107 1 1,79x10° 0,27 0,6127
X;X; 2,41x10° 1 2,41x10° 0,037 08517
XXz 1,96x10° 1 1,96x10° 29,77  0,0003
X’ 8,37x107 1 8,37x10’ 1,28 0,2852
X0 1,40x10° 1 1,40x10° 21,34 0,0010
X 1,73x10° 1 1,73x10° 0,026  0,8741
Su khéng phit hop 5,087x10° 5 1,02x10° 3,45 0,1001
%CV 10,68

Két qua bang 3 voi p-value ctia md
hinh 14 0,0017 (c6 y nghia théng ké), cho
thdy mo hinh c6 d6 phu hop tot. Véi gia
tri %CV 1a 10,68 cho thay thi nghiém thuc
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hién dang tin cdy. Cac yéu té trong thi
nghiém c6 sy twong tic véi nhau theo
timg cdp yéu t& va duoc thé hién trong
biéu d6 dap tmg bé mat (hinh 1).
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Spare coll (CFUIML)

8: Peptone (L) A Ghcesa ()

Spore cell (CFUIML)

C: ZnS04.TH2O {pL)

Spore cel (CFU/ML)

B: Peptone (g/L)

Hinh 1. B& mat dap (rng ctia mat s6 ndi bao ttr vi khuan AG-131 theo cac yéu té

(A: Glucose va Peptone; B: Glucose va ZnS04.7H,0; C: Peptone va ZnS0O,.7H,0)

Mbi hinh khong gian ba chiéu thé hién
hai trong ba yéu té khao sat, yéu té con lai
duge ¢b dinh ¢ gia tri mac (0). Qua két
qua tbi uwu hoa cho thdy, peptone va
ZnS04.7H;0 anh hudng dén sy hinh thanh
bao tir & mic cao (v4i gia tri p-value lan
lugt 1a 0,0047 va 0,0492), nghia 1a lugng
peptone va ZnS04.7H,0 cang cao thi sb
luong bao tir dugc tao cang nhiéu. Piéu
nay phit hop v6i nhan dinh Zn®* 1a yéu t6
lam ting san sinh bao to cua cac loai
Bacillus va cai thién tinh 6n dinh cua céc
bao tu. M6 hinh cua su tuong tic gitra
peptone va ZnS0,7H,0 (X2X3) cang
ching t6 mtc d6 anh hudng cia hai yéu
tdi nay dbdi v6i mat sé ndi bao tir vi
khuan AG-131, v6i gia tri p-value la
0,003 (< 0,05, mo hinh c6 ¥ nghia vé mait

thdng ké&). Tuy sy gop phan cia glucose
trong mo hinh t6i wu hoéa chua cho thay
c6 y nghia vé mit théng ké (voi gia tri
p-value 14 0,6474 > 0,05) nhung xét vé md
hinh t6ng thé van cho thdy mo hinh c6 do
phu hop cao.

3.3. Két qua thi nghiém kiém dinh

Theo mé hinh du doan do phan mém
dé xuét, mat sb ndi bao tir vi khuin dat
mirc cao nhét 9,38 x 10* (CFU/mL) & céc
gia tri 1an luot 1a glucose 13 g/L, peptone
15 g/L va ZnSO,.7H,0 1 g/L. Pé kiém
chtirng mo hinh, thi nghiém duoc thyc hién
v6i thanh phan méi truog t6i uu nhu trén.
Mat s& nodi bao tir cuia vi khuan sau 48 gio
1a 9,78 x 10* (CFU/mL), twong thich voi
mat s ndi bao tir du doan.
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4. KET LUAN

Bing ma trin Plackett-Burman va
phuong phap RSM-CCD, ba yéu t6 chinh
anh huong dén kha ning tao bao tir cua vi
khuin AG-131 duoc xac dinh 1a glucose,
peptone va ZnS04.7H,0 véi cac gia tri tbi
vu lan luot 1a 13 g/L, 15 g/L va 1 g/L,
trong d6 peptone va ZnSO4.7H,0 c¢6 anh
huong 16n dén mat sé ndi bao tir vi khuan
AG-131. Kiém dinh mé hinh 4p dung gia
tri tdi vu cia cac yéu té khao sat cho két
qua mat sb ndéi bao tr la 9,78 x 10*
(CFU/mL). Két qua nghién ctru 1a tién dé
cho nhitng nghién ctru tiép theo lién quan
dén nhiét 46, pH, do stc khi va téc do lic
trong qué trinh nudi long vi khuin dé
kich thich kha ning tao bao tu cua vi
khuan B. safensis AG-131.
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ABSTRACT

Optimization of culture medium ingredients to stimulate sporulation
of the antagonistic Bacillus safensis AG-131 against rice bacterial leaf blight

The antagonistic Bacillus safensis AG-131 isolated from a rice field in An Giang
Province of Vietnam could reduce rice bacterial leaf blight. Glucose, peptone and
ZnS0O..7H>0 were found to be the major factors having impacts on the sporulation of AG-
131 by using the Plackett-Burman matrix. The values of these three factors were optimized
using the Response Surface Methodology (RSM) combined with the Central Composite
Designs (CCD). Optimal values of glucose, peptone and ZnSO,..7H,0 were 13 g/L, 15 g/L
and 1 g/L, respectively. Spore density was 9.78 x 10° CFU/mL using these values.

Keywords: Bacillus safensis, bacterial leaf blight, Central Composite Designs,
Plackett-Burman matrix, Response Surface Methodology, rice, sporulation.
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TOM TAT

Nghién ciru ham lwong cac hop chadt polyphenol va kha néing khdng oxy héa cua ld
liia bénh bac 14, két qua thu dwoc cho thdy néng do cdc chat giita cac nghiém thirc déu
bién thién tity vao nhém chat, diéu kién cdy lia cé hay khong ching bénh hodc theo giai
doan bénh khéc nhau khong theo xu hiedng nhat dinh. Nheng véi hai thoi diém la 7 va
14 ngay sau ching bénh (NSCB), thi nghiém thirc doi chirng dwong c¢6 ham hrong cdc
chat thdp va kha nang khdng oxy héa yéu hon so cdc nghiém thirc con lai, kéo dai dén
21 NSCB. Két qua kha twong dong thi nghiém khdo sdt vé chiéu dai vét bénh, thi nghiém
thire doi ching dwong c6 chiéu dai vét bénh ngdn hon so véi nghiém thire con lai.

Tir khéa: bénh bac ld, khing oxy héa, polyphenol tong, Xanthomonas oryzae

pv. oryzae.

1. DAT VAN BE

Bénh bac 14 lua do vi khuin Gram aAm
Xanthomonas oryzae pv. oryzae (X00) gay
ra (Swings et al., 1990). Cac bién phap
phong trir bénh nay nhu st dung cac loai
thudc hoa hoc (Khan et al,. 2015), sir dung
gibng mang gen khang (Kumar et al,
2020; Zhang et al., 2015), stir dung cac vi
sinh vat d6i khang dé quan 1y bénh (Beri¢
et al., 2012; Khoa et al., 2018) va sur dung
cac bién phap kich khang bénh bac 14 lua

Nguoi phan bién: TS. V3 Van Song Toan

(Kagale et al., 2004; Khoa et al., 2017).
Bén canh d6, trong cdy laa c6 thé tich liy
mot luong 16n cac chat chuyén hoa thu
cap nhém polyphenol nhu phenolic acid,
flavonoid, tannin, coumarin (Walter and
Marchesan, 2011) c6 lién quan dén cac
chtrc ning sinh hoc va mién dich. Céc hop
chat nay c6 nhiéu hoat tinh sinh hoc nhu
la khang oxy hda, khang viém, giai doc tu
nhién cho cdy do stress oxy hoa hoac su
tan cong cua dich hai (Degirmenci and
Erkurt, 2020; Walter and Marchesan,
2011). Vi vay, muc dich ctia nghién ctru 1a
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huéng téi khao sat cac hop chat nhém
polyphenol va kha nang khang oxy hoa
ctia cic hop chit nay trong ciy lia & cac
thoi diém do bénh bac 14 gay ra.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat Liéu

Gidng lua Jasmine 85 (Vién Lua dong
bang Song Cuu Long) va vi khuan
Xanthomonas oryzae pv. oryzae (X00) cta
nhom nghién ctru bénh hoc thuc vat, Vién
Cong nghé¢ Sinh hoc va Thuc phém,
Truong Pai hoc Can Tho.

2.2. Phwong phap nghién ciru

2.2.1. Thi nghiém khdao sdt bénh bac la
trén lia trong trong nha lwéi

Thi nghiém dugc bé tri theo kiéu bd
tri hoan toan ngau nhién 3 lan lip lai véi 2
nghiém thac 1a: (1) d6i chimg am (co
chung bénh, phun nuédc cit) va (2) doi
chtng duong (c6 ching bénh, phun thudc
Starner 20WP), duoc tién hanh va theo ddi
chi tiéu mo ta boi Khoa et al. (2017) va
N.D. Khoa (2005).

2.2.2. Phwong phdp phdn tich cdc hop
chit polyphenol trong li liia

Thi nghiém duoc bé tri theo kiéu hoan
toan ngiu nhién véi 3 nghiém thic la:
(1) nghiém thic d6i chimg nén (khong
chung bénh), (2) nghiém thirc ddi ching
am (c6 chung bénh), (3) nghiém thuc dbi
chimg dwong (thudc Starner 20WP) véi 3
1an 1ap lai. Cach tién hanh va phan tich 1a
lta dugc mo ta theo N.L.T. Nha (2022).
Céc phuong phap phan tich dinh lugng
cac hop chat duoc md td nhu sau:
polyphenol tong - Yadav et al. (2011) va
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hiéu chinh theo H.T. Duy (2020),
flavonoid téng - Chang et al. (2002) va
Saeed et al. (2012), coumarin tong - Elba
et al. (2012) va Li et al. (2019), tannin tong
- Medini et al. (2014).

2.2.3. Phwong phdp khdo sat kha ndng
khang oxy héa véi goc tw do DPPH cria
dich trich la lba

Thi nghiém khao sat kha nang khang
oxy hoa bang phuong phap khir géc tu do
DPPH cua cac nghiém thuc dugc thuc
hién theo phuong phap cua Kedare and
Singh (2011) va hiéu chinh theo Huynh
Thanh Duy va ctv. (2020).

2.2.4. Phén tich sé liéu

Tat ca sb liéu dugc xir 1y bang phan
mém Microsoft Excel 2010, thong ké
bang phan mém Minitab 16.0 va so sénh
trung binh bang kiém dinh Turkey.

3. KET QUA VA THAO LUAN
3.1. Khao sat su biéu hién bénh chay
bia 14 lua

Két qua thi nghiém cho thiy, trung
binh chiéu dai vét bénh ciia nghiém thirc
dbi chimg duong luén nho hon so véi d6i
ching am tai tat ca cac thoi diém khao sat
(hinh 1). Trong @0, tai thoi diém 14 va 21
NSCB ghi nhan chiéu dai vét bénh khac
biét y nghia théng ké. Trong thi nghiém
nay, thude Starner duoc phun thot diém 5,
10 va 15 NSCB vé6i liéu luong ding theo
khuyén cdo ciia nha san xudt. Viéc sir
dung thudc hoa hoc nay cé tic dung tiéu
diét tryc tiép mam bénh Xoo khi tiép xuc
qua 14 dé tranh 1ay lan qua céc 14 lta khoe;
dong thoi thude con c6 tac dung luu dan
dé han ché kha ning giy hai ciia X00 khi
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xam nhiém thanh céng vao mach xylem
cua cay laa (Khan et al., 2012; Syed Ab
Rahman et al., 2014). Trung binh chiéu
dai vét bénh chay bia 14 c6 sy khac biét &
hai nghi¢m thuc nhu khao sat. Do do,
nghién ctru tiép tuc st dung mau 14 lua ¢
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cac thoi diém nay dé khao sat ham luong
mot sb hop chét thuc vat thi cép co hoat
tinh sinh hoc nham 1am 3 co ché dich té
hoc cdy lua v6i su tan cong cia mam bénh
X00 ¢ cac giai doan 7, 14 va 21 NSCB.
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Hinh 1. Chiéu dai vét bénh caa hai nghiém thirc Starner va déi chirng am
& 7,14 va 21 NSCB

3.2. Ham lwong cic hop chit thue vat
¢6 trong miu 14 lia

* Két qua dinh lwong polyphenol tong,
flavonoid tong, coumarin téong va tannin
tong trong mau mé li ia & giai doan 0,
7,14 va 21 NSCB

O 0 NSCB la thoi diém chua c6 su
xuat hién cua vi khuan Xoo thi ham luong
polyphenol va ham lugng flavonoid tong
ctia 2 nghiém thic dbi chimg nén va déi
chung am co6 gid tri twong duong nhau,
trong khi d6 nghiém thtrc Starner ghi nhan
thap hon (hinh 2A, 2B). Nhung khi mam
bénh tin cong va lan rong trén 13 lua thi
cac gia tri nay thay doi theo xu hudng
tang & thoi diém 7 va 14 NSCB, sau do6
giam manh ¢ 21 NSCB. Trong khi do,
ham lugng coumarin tong va tannin tong
ghi nhan khac biét y nghia ¢ ca ba nghiém
thirc va nghiém thuc Starner van ghi nhan
& muc thip (hinh 2C, 2D).

O 7 NSCB, ghi nhan ham luong
polyphenol ting manh nhat & nghiém thirc
thudc Starner; nghiém thiac dbi chimg
(PC) nén va nghiém thirc BC am c¢6 ham
luong polyphenol tong ting khac biét
khong y nghia (hinh 2A). Ham lugng
flavonoid ctia nghiém thirc thuc Starner
tuong duong so v6i nghiém thirc DC nén,
nhung nghiém thuc am ghi nhan giam
thdp nhat (hinh 2B). Nguogc lai v6i ham
lugng flavonoid thi ham lugng tannin ghi
nhan nghiém thirc dbi ching 4m ting
manh nhat (hinh 2D). Trong khi d6, ham
luong coumarin ghi nhan twong duong &
ca 3 nghiém thurc khao sat (hinh 2C). Nhu
vay, so v6i thoi diém 0 NSCB thi nghiém
thic s dung thudc Starner cé su ting
tong hop polyphenol & mirc rat cao. Néu
so sanh v6i chidu dai vét bénh cia cung
nghiém thirc thudc Starner ¢ thoi diém 7
NSCB (hinh 1) thi chiéu dai vét bénh ngin
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hon so véi nghiém thic ddi chimg am. O
14 NSCB, ham Iluong polyphenol,
flavonoid va tannin déu ghi nhan thap hon
so v&i doi ching nén; trong d6, nghiém
thirc thudc Starner ghi nhén thép nhét.
Trong khi d6, ham lugng coumarin cua
nghiém thirc thude Starner ghi nhin tuong
duong ddi chimg nén. O 21 NSCB, ham
luong polyphenol, flavonoid, coumarin va
tannin cta nghiém thic thudc Starner
twong duong so véi nghiém thic dbi
ching am, ca hai déu ghi nhan giam thap
hon so véi nghiém thirc nén. Két qua khi
phun Starner da tdc dong ting luong
polyphenol & giai doan dau khi mam bénh
tan cong (7 NSCB), sau d6 giam manh &
cac giai doan 14 va 21 NSCB, nguoc lai
v6i cay lta binh thudng bi bénh tin cong

6000

thi ham luong polyphenol ghi nhan thip
hon so voi ciy lta khéng bénh. Néu so
sanh vé6i chiéu dai vét bénh & hinh 1 thi
ham luong polyphenol c6 sy twong quan
cung xu huéng, cu thé: chidu dai vét bénh
ngin khi ham luong polyphenol cao &
giai doan dau khi mam bénh tan cong
(nghiém thirc thudc Starner, thoi diém 7
NSCB, hinh 2A) va sau d6 gidm manh
chiéu dai vét bénh khi cdy lua khong ting
duoc luong polyphenol ¢ giai doan dau
(nghi€ém thuc ddi ching am, ¢ 7 NSCB,
hinh 2A). Nhu vdy c6 thé thdy Starner
anh huong sy tdng sinh polyphenol giai
doan dau khi mam bénh tin coéng. Khi
ham lugng polyphenol ting cao trong cdy
lua s& ting kha nang trc ché sy phat trién
ctia mam bénh.
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Hinh 2. Ham lweng cac hop chat polyphenol trong mau la lua & 0, 7, 14 va 21 NSCB

((A): ham lwgng polyphenol tdng; (B): ham Iwong flavonoid téng; (C): ham lwong coumarin tong;
(D): ham lwgng tannin téng)
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Theo Nisha et al. (2012) va Kagale et
al. (2004), ciing ghi nhin ham Iluong
phenolic trong cdy lua tang cao ¢ giai
doan tir 0 dén 96 gio sau ching bénh voi
vi khuin X00; sau d6 ham luong phenolic
giam dén thoi diém khao sat 1a 120 gio.
Theo Cho and Lee (2015), cac hop chat
thuoc nhém polyphenol trong cdy lta cod
thé gop phan biéu hién dic tinh khang
bénh hay man cam véi mam bénh cua cay
laa; théng thuong & cac giéng lta khang
bénh thi ham lugng polyphenol s€ tang
tong hop muc cao khi mam bénh tan cong
va xam nhiém; xu huéng nay nguoc lai ¢
gidng lia man cam véi mam bénh. Nhu
vay, ¢ giai doan dau khi mam bénh tan
cong (7 NSCB) thi ham lugng polyphenol,
flavonoid, coumarin trong 1a lia déu ghi
nhan thap hon so véi cdy lta binh thuong.
Nguoc lai, ham lugng tannin trong cay lda
bi bénh ting cao hon so vdi ddi ching
nén. O giai doan 14 va 21 NSCB thi ham
luong tat ca cac hop chat nay déu giam
thip hon so voi ddi chimg nén, diéu nay
chimg to cac hop chat nhom polyphenol
¢6 lién quan tryc tiép véi su biéu hién
bénh do X00 giy ra trén la l0a tai cac thoi
diém khéc nhau.

3.3. Kha niing khang oxy héa véi goc tw
do DPPH cua dich trich 14 lba & giai
doan 7, 14 va 21 NSCB

O nghiém thirc BC nén, phan tram khu
DPPH ghi nhan dat 20,82% (0 NSCB), sau
d6 giam xudng 10,22% (7 NSCB) va ghi
nhan tang lién tyc & 14 va 21 NSCB. Néu
so sanh véi ham lwong cac hop chat

polyphenol (hinh 2) thi ghi nhan cé su
tuong ddng; ¢ thoi diém 0 NSCB ham
luong polyphenol, flavonoid, coumarin va
tannin trong 14 Ita rat thip do d6 kha ning
khéng oxy hoa dugc ghi nhan twong ung.
O nghiém thtc thuc Starner ghi nhan kha
nang khang oxy héa tang lién tuc tir 0 dén
21 NSCB. Néu so sanh v6i ham luwong
mot s6 hop chat polyphenol (hinh 2) va
trung binh chiéu dai vét bénh (hinh 1) thi
ghi nhan sy twong quan voi nhau. O thoi
diém 7 NSCB, khi c¢6 mim bénh bét dau
tAn cong manh va ham luong polyphenol
cling dugc ghi nhan & muc cao, do doé kha
nang khang oxy hoa cling tang hon so voi
thoi diém 0 NSCB. O thoi diém 14 va 21
NSCB, ham luong polyphenol gidam thap
nhung van ghi nhan kha ning khang oxy
hoa ting lién tuc, diéu nay co thé do vi
khuin Xoo di tiac dong dén luong
polyphenol sinh ra cta cay laa dé dé tan
cong va gay hai 14 lta, nhung lai kich
hoat co ché khang oxy héa hay khang
viém, gidi doc khac nhau; do dé nghién
ctru van ghi nhan kha niing khang oxy
hoa tiép tuc ting v&i nguyén nhan chua
xac dinh. Theo Walter and Marchesan
(2011) va Wojdylo et al. (2007), ham
luong cac hop chat polyphenol ton tai
trong cay lua ty 1€ véi kha nang khang
oxy hoa. Theo Ab Rahman et al. (2014),
kha nang khang oxy hda cua cdy lua luon
duy tri muc dd tang tur khi mam bénh tin
cong dén biéu hién bénh (120 gid sau
chung bénh), xu hudng tang nay ti 1€ voi
ndéng do polyphenol, tannin va flavonoid
trong la lua.
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tu do DPPH

é gbe

% tre ch

0 NSCB 7 NSCB

14 NSCB 21 NSCB

Hinh 3. Kha nang khang oxy héa véi géc tw do DPPH cua la lua tai 0, 7, 14 va 21 NSCB

4. KET LUAN

Chiéu dai vét bénh cua nghiém thtrc
thubc Starner 20WP ludn ngan hon so véi
nghiém thie dbi chimg 4m & tit ca cac
thoi diém khao sat. O giai doan dau khi vi
khudn X00 tin cong vao cay lia (7 NSCB)
thi ham luong polyphenol, flavonoid,
coumarin trong 1a lia déu ghi nhan ndng
d6 khé thap so voi ciy laa khong bi bénh,
ngoai trir tannin & da sd cac thoi diém
khao sat. Khi cay lua bi bénh nhung dugc
phun thudc héa hoc Starner thi ghi nhan
ham lugng polyphenol ting cao hon so
v6i d6i chimg nén (7 NSCB). Pén giai
doan 14 va 21 NSCB thi ham lugng cac
hop chat nay déu ghi nhan giam thip hon
so v6i ddi chung nén, thap nhéat dugc ghi
nhan khi phun thubc Starner. Kha ning
khang oxy hoa cua dich trich 14 Ida ghi
nhan ting lién tuc tu 0 dén 21 NSCB.
Trong d6, nghiém thuc thudc Starner
20WP c6 phan trim trc ché gbc tu do thap
hon so v6i nghiém thirc d6i ching am.
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ABSTRACT

Evaluation of total polyphenolic compounds and antioxidant activities
in rice leaves inoculated with Xanthomonas oryzae pv. oryzae
causing bacterial leaf blight

This study aims at determining polyphenolic compounds and antioxidant activities
from leaves of Oryza sativa L. based on bacterial leaf blight disease (Xanthomonas
oryzae pv. oryzae). All treatments displayed of polyphenol, coumarin, flavonoid and
tannin compounds and antioxidant activity with 4 periods of the day after inoculation
(DAI). In 7 and 14 DAI, the positive treatment show concentration of these compounds
and antioxidant activities has lower than the others until 21 DAI. An experiment about
length of the lesion, also has the same result indicated that the positive treatment has
smaller than the negative treatment in 3 periods of DAI.

Keywords: antioxidant activities, bacterial leaf blight, polyphenol compound,
Xanthomonas oryzae pv. oryzae.
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XAC PINH TAC NHAN GAY BENH HEO XANH
TREN CAY KHOAI LANG VA PHONG TRU BENH
BANG THUC KHUAN THE TRONG PIEU KIEN NHA LUGI

Nguyén Van Phong', Huynh Thi Kim Ngan',
Poan Thi Kiéu Tién", Nguyén Thi Thu Nga™
'Khoa B3o vé thuc vat, Trwong N6ng nghiép,
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TOM TAT

Bénh héo xanh trén cay khoai lang la mot trong nhitng bénh quan trong trén cdy
khoai lang tai huyén Binh Tan, tinh Vinh Long. Muc dich cua nghién cvu la xdc dinh tac
nhén gdy bénh héo trén cdy khoai lang va sir dung thire khudn thé phong tri bénh nay
trong diéu kién nha luéi. Bénh héo xanh trén khoai lang dwoc ghi nhan do vi khuan
Ralstonia solanacearum dya vao qui trinh Koch va ky thudt sinh hoc phan tu voi cap moi
dac hiéu PS96-H/PS96-1. T ié}) theo, hiéu qua cua thuc khudn thé phong tri bénh héo xanh
duwoc thuc hién trong diéu kién nha hedi. Thi nghiém duwoc bé tri hoan toin nngLl nhién
mét nhdn té6 gom sdau nghiém thirc (thwe khudn thé don TKT @1, TKT @2 TKT @4, hon
hop TKT, oxolinic acid va doi chimg), véi bon lan Idp lai. Két qua cho thdy don TKT
hodc hén hop ba TKT 6 ti 1é bénh, cdp bénh va AUDPC thdp hon doi chimg. Trong do,
hai nghiém thirc TKT ®1 va hén hop TKT cho hiéu qud gidam bénh tot hon.

Tw khéa: bénh héo xanh, cay khoai lang, Ralstonia solanacearum, thuc khudn thé.

1. PAT VAN PE nham can bang hé vi sinh vat dat da duoc
phéat trien ¢ Viét Nam va trén thé gioi.
Thuc khuan thé (TKT) duoc sir dung nhu
tac nhan kiém soét sinh hoc (Jones et al.,
2006). TKT la loai virus dac biét ky sinh
chuyén tinh trén mot loai vi khuén
(Tanaka et al., 1990). Ngay nay, thudc trir
vi khuan c6 nguon gbc tr TKT duoc
thwong mai tai MYy nhu san pham
AgriPhage phong trir bénh vi khuan trén
ca chua va 6t (Nagy et al., 2012). Tai Viét
Nam, Nguyén Thiy An va ctv. (2017),

Trong nhimg nim gan day, bénh héo
xanh trén khoai lang ngay cang lan rong
va anh huéng dén cac ving san xuat khoai
lang & cac nudc. Theo Chen (2012) va
Jiang (2017) thi bénh xuat hién va gay hai
trén khoai lang vai ti 1€ khoang 30 - 80%,
tham chi c6 thé Ién t6i 100%. Trong xu
hudng tién dén nén ndng nghiép bén viing
va an toan, mot sé ché pham sinh hoc

Nguoi phan bién: TS. Lé Thanh Toan
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Nguyén V&n Phong va ctv.

DPoan Thi Kiéu Tién va ctv. (2017) da sir
dung TKT kiém soat hiéu qua bénh héo
xanh do vi khuan R. solanacearum trén
van tho va dua leo & diéu kién nha lusi.
Chinh vi vay, nghién ctru xac dinh tac
nhén gay bénh héo xanh trén khoai lang
va nghién ctu hiéu qua caa thyc khuan
thé trong quan ly bénh héo xanh duoc
thuc hién nham hudng dén muc tiéu quan
ly bénh nay trén khoai lang theo hudng
than thién véi méi truong.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru dugc thuc hién tai phong
thi nghiém va nha ludi Khoa Bao vé thuc
Vat, Truong NOng nghiép, Truong Dai
hoc Can Tho.

2.1. Vat ligu

Mau cay khoai lang bi bénh héo xanh
trén ruong dugc thu thap tai huyén Binh
Tan, tinh Vinh Long. Gidng khoai lang
tim nhat (gidng dia phuong). Gia thé trong
cdy khoai lang gdm dat va phan rom oai
muc (ti 18 2:1), ngudn thuc khudn thé
(TKT): @1, d2 va d4 (duge cung cip boi
Khoa Bao v¢ thuc vat).

2.2. Phan 1ap va xéc dinh tiac nhan gay
bénh héo xanh trén ciy khoai lang

Thu mau: mau bénh dugc thu thap
trén cac day khoai lang bi héo xanh vao
giai doan tir 25 - 45 ngay sau khi trong va
phan 1ap theo phuong phap cia Burgess et
al. (2008). Mau bénh dugc khir tring bé
mit mau than bang con 70°, chon phan
mach gé héa niu va cit mau thanh ting
mau nho khoang 2 mm x 2 mm, hoa 1 - 2
giot nudc cit vo tring vao mau bénh va
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doi trong vong 3 phut dé vi khuan khuéch
tan vao nudc, sau do rat giot huyén phu
chira vi khuin nho 1én ria cia dia thach
chita moi truong King B 2% va thuc
hién phan tan giot huyén phu vi khuéin
bang que cdy vi khuan theo phuwong phap
vach tach rong, dia dugc dat ¢ nhiét do
phong. Sau 48 gio, thuc hi¢n tach rong
vi khuén gay bénh dua vao su hién di¢n
mat sd cao trén mau phan lap. Cac mau
vi khuan duoc xac dinh Gram, phan tng
siéu nhay cam trén cdy ky chu dé loai
trir vi khuan hoai sinh (Janse, 2005) va
cudi cung vi khuan duoc trit & 4°C lam
vat liéu nghién ctru.

Xdc dinh tic nhdn gdy bénh héo
xanh khoai lang theo qui trinh Koch
(Agrios, 2005):

- Chuan bj huyén phu vi khuan gay
bénh: vi khuan duoc nudi cdy trén moi
truong King’B 2% agar trong 48 gid. Sau
d6 hoa thanh huyén phu vi khuan bang
nude cat vo tring va pha loing dé huyén
phu dat d6 duc ODgoonm = 0,4 béng may
do quang phd twong tmg 8 x 10° CFU/m
(Nguyén Vin Phong, 2021)

- Chuan bi day khoai lang: khoai
lang duoc trong tir hom gidng sach bénh
va trong vao chau chira dat da dugc hap
khtr trung.

- Lay bénh nhan tao: thyc hién tuosi
5 ml huyén phu vi khuidn xung quanh
gbc diy khoai lang ¢ giai doan 7 ngay
sau khi trong khi cdy di bén ré. Sau d6
chau duogc dit trong diéu kién nha ludi
c6 mai che.

Chi tiéu ghi nhan: quan sat triéu
chiig héo va phau thitc bé mach, tai phan
1ap tac nhan gay bénh.
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Xdc dinh tic nhin gdy bénh bang ky
thudt sinh hoc phén tir véi cdp moi dic
hiéu: mau vi khuan duoc phan lap sau khi
kiém tra kha ning gy bénh bing quy
trinh Koch duoc dung dé dinh danh. Thuc
hién ly trich DNA vi khuan bang nhiét
theo phuong phap cua Junior et al.,
(2016), nong d6 DNA dugc khuéch dai
v6i cdp moi dic hiéu (PS96-H/PS96-1)
cho vi khuan Ralstonia solanacearum.

Phan Umg PCR dugc thyc hién theo
chu trinh nhiét: giai doan khoi dau 96°C
trong 3 phat, 96°C trong 25 gidy (bién
tinh), 64°C trong 30 gidy (gin mdi), 72°C
trong 30 gidy (kéo dai), cudi cung 1a 72°C
trong 5 phut (kéo dai DNA) va giit & 4°C.
San pham PCR dugc dién di trén gel
agarose 1,5% trong TAE 1% (Tris-HCI,
acid acetic, EDTA), sau d6 chay dién di ¢
hiéu dién thé 60 Voltages trong 70 phiit.
Cubi cung nhuom gel trong dung dich
ethium bromide (0,5 pg/mL) va doc két
quéa bang may chup gel UVaggo. San pham
PCR duoc khuéch dai boi cap mdi PS96-
H/PS96-1 c6 trong lugng phan tur 148 bp
(Schaad et al., 2001).

2.3. Panh gia hi¢u qua phong tri bénh
héo xanh trén khoai lang do vi khuin
Ralstonia solanacearum cia cac dong
thwe khuén thé trién vong

Thi nghiém dugc bd tri hoan toan
ngiu nhién mot nhan td véi 6 nghiém thirc
gd6m bdn nghiém thirc xtr 1y thuc khuan thé
(TKT) ky sinh vi khuan R. solanacearum
(TKT ®1; TKT ®2; TKT ®4 va hon hop
ba TKT (@1, ®2 , ®4 voi ti 1¢ 1:1:1) &
mat sb 10° pfu/ml, nghiém thtc thude hoa
hoc Starner va nghiém thuc dbi chung.
Moi nghiém thuc c6 4 lan lap lai, mdi lan

1ap lai 12 mot chau duoc tréng 5 day khoai
lang.

- Chuén bi dat: dit duoc tron véi
phan rom oai muc véi ti 1€ 2:1 (2 dat, 1
phan hitu co) va mang di hip khtr tring
bing may thanh tring uét & 121°C trong
30 phat. Sau do dat duoc tron déu va cho
vao thi trong véi khdi lwong 2,5 kg/tui.

- Chudn bi cdy trong: day khoai lang
duoc cit vé va trong vao tii c6 dat thanh
tring da duoc chuan bi sin, tudi moi ngay
1 lan. Sau 28 ngay thi bat dau thi nghiém.

- Chudn bi huyén phu vi khudn gdy
bénh: tuong tu myc 2.2.

- Chudn bi huyén phu TKT: céc
ngué)n thuc khuin thé dwugc nhan nudi
trong moi truong King’s B long c6 chtra
100 pl huyén phu vi khuan, lac qua dém.
Xéc dinh mat s6 TKT bang phuong phéap
pha lodng va trai dia, thuyc hién pha
lodng dé dua vé mat sé 108 pfu/mL (Nga
etal., 2021).

- Phwong phap xw ly TKT, lay bénh
nhdn tgo va xir Iy thuéc héa hoc: tudi
50 ml huyén phu thuc khuan thé timg loai
& mat s6 10® (pfu/ml) vao timg chau khoai
lang tuong Umg véi ting nghiém thic.
Mot gid sau khi tudi TKT thi tién hanh
lay bénh nhan tao bang cach tudi 50 ml
huyén phui vi khuan giy bénh (ODggo = 0,4
cho tat ca cac nghiém thirc) (Nguyén Thiy
An va ctv. (2017). Riéng nghiém thirc xir ly
oxolinic axit khi bénh xuit hién sau khi lay
bénh 14 ngay mai thuc hién tudi 50 ml/chau
(v6i ndng do 1 g/lit).

- Ghi nhan chi tiéu:

+ Ti 1 bénh: dém s6 day bi bénh trén
tong s6 day ctia mot chau.
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+ Cip bénh: ghi nhin theo thang
danh gia cua Ateka et al. (2001) gdm cac
cAp d6 bénh nhu sau: cip 0 (khong bénh),
cip 1 (co 1 14 héo), cdp 2 (c6 2 14 héo),
cAp 3 (tat ca cac 14 déu héo trir 2 14 trén
ngon), cip 4 (tat ca cac 14 déu héo), cip 5
(ciy bi chét).

+ Chi sb tich liiy bénh AUDPC (Area
Under the Disease Progrees Curve): dugc

tinh theo cong thuc cua Shanner and
Finney (1980).

n=1
i+ Vis:
AUDPC = Z (yizy“) (s — )
i=1
Trong do:
n: s6 1an 13y chi tiéu;
yi: ti 1& bénh tai lan do thu i;
t;: thoi gian tai 1an do thu i.
- Xtr ly sb liéu bang Excel va phan
tich thong ké bang phan mém MSTATC
qua phép thir Duncan ¢ muc y nghia 5%.

Hinh 1. D&c diém khuan lac vi khudn gay bénh héo xanh trén khoai lang

(A: khuan lac vi khuan trén méi trong King’s B sau 48 gi¢r phat trién;
B: khuén lac vi khuén trén méi trwdng TZC sau 48 gi® phat trién)

3.KET QUA THAO LUAN
3.1. Két qua xac dinh tic nhan giy bénh
héo xanh trén cay khoai lang

Mau bénh héo xanh trén khoai lang
duoc thu tai huyén Binh Tan, tinh Vinh
Long. Két qua tic nhan giy bénh 13 vi
khudn c6 khuan lac mau trang kem, dang
tron lang khong dong déu trén moi truong
King’B agar 2% trong 72 gio. Tiép theo,
nuodi cdy vi khuan nay trén moéi truong
TZC, khuan lac hinh thanh c6 mau tring
duc hodc kem véi tdm mau héng, hinh
dang khong dong déu, tron lang. Tuong tu
vl miéu td cua Kelman (1954) la wvi
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khuan Ralstonia solanacearum s& hinh
thanh khuin lac mau tring c6 tAm mau
hong 1a ching vi khuan c6 doc luc cao
(hinh 1). Vi vy, qua két qua vé triéu
chimg héo xanh véi biéu hién dic trung la
ciy héo van con xanh v6i mach gb héa nau
cung v6i dic diém khuan lac c¢6 thé budc
dau két luan bénh héo xanh trén khoai lang
do vi khuan Ralstonia solanacearum.

Két qua lay nhidm vi khuan trén cay
khoai lang dugc trong khoang 7 ngay
trong diéu kién nha ludi trén nén dat vo
tring. Sau 12 ngay sau cdy biéu hién
triéu chimg héo rii bat dau tir 14 chan va
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chay dai lén toan cay, cay héo vao luc
trua ning va tro lai binh thudng vao
bubi chiéu mat. Than day khoai lang bi
héo, mach dan hoa niu giéng nhu triéu
chimg biéu hién trén day khoai lang tai
ruong va cling quan sat dugc hién tuong

dong dich khuan tai mach din hoa nau
(hinh 2A, B, C). Phan lap tu day khoai
lang bi héo trong thi nghiém khuan lac
hinh thanh giéng nhu khuan lac duoc
phan 14p tir khoai lang bi bénh trén dong
ruong (hinh 1D).

Hinh 2. Triéu chirng héo xanh trén khoai lang & 12 ngay sau khi lay bénh

(A: triéu chirng héo xanh; B: mach gb hoa nau; C: dong vi khuén tuén tir mé mach gb clia day nhiém bénh
dwai kinh hién vi & vat kinh 10X; D: hinh thai khuan lac vi khuén trén méi trwdong King’B)

Dua vao triéu chung gay hai trén khoai
lang va hinh thai khuan lac ciia vi khuan
phan 14p duogc tir ciy khoai lang bi bénh
héo xanh & Vinh Long c6 sy twong dong
v6i vi khuan Ralstonia solanacearum gay
bénh duoc mo ta boi nhiéu tac gia. Trén thé
giéi dd co nhiéu cong bd vé nguyén nhan
gdy bénh héo xanh trén khoai lang nhu cua
ving lanh tho Pai Loan (Chen et al., 2012)
va Trung Qudc (Li et al., 2021).

Bén canh do6, theo nghién ctru cua Seal
et al. (1992) da thiét ké cap mdi dic hiéu
dbi voi vi khuan Ralstonia solanacearum
1a cip mdi PS96-H/PS96-I. Vi thé, trong
nghién ctru nay s& st dung cip mdi dic
hi¢u PS96-H/PS96-I nham xac dinh tac
nhan giy bénh c6 phai 1a vi khuan

R. solanacearum hay khong, két hop voi
kiém tra kha ning giy bénh theo quy trinh
Koch, tir d6 xac dinh chinh xac tac nhan
gdy bénh héo xanh trén khoai lang tai
huyén Binh Tan, tinh Vinh Long.

Két qua nhan dién vi khuan gay
bénh dua trén k¥ thuat PCR st dung cap
mdi ddc hiéu PS96H/PS961 cho vi khuan
R. solanacearum cho thdy san pham PCR
dugc khuéch dai bang cap moi
PS96H/PS96I tir DNA ctia mdu vi khuan
gdy héo rii khoai lang hién thi trén gel
agarose 1,5% véi bang DNA co kich
thuéc khoang 148 bp, dung twong tu voi
miéu ta két qua nghién ciru ctia Seal et al.
(1992) vi khuan gay héo xanh trén khoai
lang tai Binh Tan, Vinh Long 14 vi khuan
Ralstonia solanacearum (hinh 3).
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Hinh 3. Két qua dién di san pham PCR v&i

cdp mai chuyén tinh PS96-H/PS96-1 cho vi

khuan gay bénh héo xanh trén khoai lang

(giéng M: 100bp DNA ladder; giéng 1: vi khuan gay
bénh héo xanh trén khoai lang)

Tém lai, dua vao dic diém hinh thai
khuan lac, kha ning giy bénh bang quy
trinh Koch va dinh danh béng cap mdi
dic hiéu PS96H/PS96I, két luan rang vi
khuin gy bénh héo xanh trén khoai lang
duoc phan lap tir mau bénh tai huyén
Binh Tan, tinh Vinh Long do vi khuan
Ralstonia solanacearum. Két qua nay
hoan toan pht hop v&i ghi nhan vé tac
nhén gay bénh héo xanh trén khoai lang
nhu & vung lanh thd Pai Loan (Chen et
al., 2012) va Trung Qudc (Li et al., 2021)
la vi khuan R. solanacearum.

3.2. Két qua danh gia hiéu qua phong tri bénh héo xanh khoai lang do vi khuén
Ralstonia solanacearum bing cac dong thue khuin thé trién vong

3.2.1. Ti I¢ bénh

Bang 1. Anh hwéng cia thwe khuin thé dén mire dd bénh héo xanh
do vi khuan Ralstonia solanacearum trén cdy khoai lang trong diéu ki¢n nha luéi

Ti 18 bénh (%)

Trung binh cép bénh

Nghiém thiorc AUDPC
18 NSKLB 38 NSKLB 18 NSKLB 38 NSKLB
TKT & 1 40° 55" 0,70" 1,55° 875°
TKT ® 2 55% 75" 1,05% 2,35" 1200
TKT® 4 35" 80% 0,60" 2,20 1325°
H&N hop TKT 40° 60" 0,95% 1,70° 850°
Oxolinc axit 70% 70° 1,307 2,35" 1550%
Déi ching 80° 100% 1,75° 4,45 19007
ML}’C y’ nghi'a *% *% *% *% *%
CV (%) 24,14 15,22 37,86 17,33 16,17

Ghi cha: sé liéu dwoc chuyén sang arcsin /x + ﬁtmc’rc khi xur ly théng ké. Cac s trung binh trong cting

mot cot theo sau boi mot hay nhiéu chir cai gidng nhau thi khdng khac biét & mirc y nghia 1% trong phép
thir Duncan. **: kh&c biét & muc y nghia 1%. NSKLB: ngay sau khi lay bénh.

Qua bang 1 cho thay cac nghiém thtrc
xtr Iy TKT déu cho ti 1& bénh thap hon va
khac biét so v6i nghiém thirc dbi chimg.
Tuy nhién nghi¢m thirc x1r 1y oxolinic axit
c6 ti 1€ bénh khong khéac biét voi nghiém
thirc d6i chimg.
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O thoi diém 18 NSKLB, ba nghiém
thac TKT ®1, TKT ®4 va hon hop ba
TKT (D1, 2, ®4 véiti 18 1:1:1) & mat s6
10° pfu/ml c6 ti 18 bénh thip hon va khac
biét y nghia so v&i ddi ching nhung
khong khéc biét y nghia voi1 TKT @2 va
oxolinic axit.
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O thoi diém 38 NSKLB, cac TKT @1,
@2, hdn hop TKT va thude oxolinic acid
c6 ti 1& bénh trong khoang 55 - 75%, thip
hon va khéc biét y nghia so v&i nghiém
thirc d6i chimg c6 TLB 100% (hinh 4).

3.2.2. Trung binh cép bénh

Thoi diém 18 NSKLB, hai nghiém
thite TKT @1, TKT @4 biéu hién bénh it
hon véi trung binh cap bénh (TBCB) 12 0,7
va 0,6 , thip hon khac biét ¥ nghia so véi
dbi chung (1,75). Pén 38 NSKLB, ca 4
nghiém thirc xir Iy TKT va thude oxolinic

acid déu thé hién hiéu qua giam bénh thong
qua cip bénh thip va khac biét ¥ nghia so
v6i nghiém thirc di chimg (hinh 4).

3.2.3. Vé chi sé tich liiy bénh AUDPC

Ca bén nghiém thirc xir 1y TKT déu
c6 gia tri AUDPC thap hon va khac biét
so v&i ddi chimg, trong d6 nghiém thic
TKT ®1 va hdn hop TKT c6 chi sb tich
lily bénh AUDPC thap hon va khac biét ¥
nghia so v&i nghiém thic xu ly 4.
Nghiém thtrc oxolinic acid khong thé hién
su khac biét so voi dbi chig.

Hinh 4. Mirc 6 bénh héo xanh do vi khuan R. solanacearum trén khoai lang
cuia cac nghiém thirc & thoi diém 38 NSKLB
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Tom lai, tir két qua bang 1 ghi nhan
cac nghiém thitc TKT @1 va hon hop ba
TKT (@1, 2, ®4 voiti1é 1:1:1) & mat sd
10° pfu/ml cho hiéu qua phong tri bénh
héo xanh trén khoai lang tdt voi ti 16 bénh,
cp bénh thip hon va khac biét ¥ nghia
v6i nghiém thirc d6i chimg qua ting thoi
diém ghi nhan. Thyc vy, theo Nguyén
Vin Phong (2021) cho thiy TKT @1 co
duong kinh phan giai 16n va on dinh so
v6i cac dong TKT con lai theo thoi gian
trong diéu kién phong thi nghiém. Chinh
vi vay, TKT @1 c6 kha ning nhan mat sd
nhanh da ngan chén va tiéu diét vi khuin
Ralstonia solanacearum ngay tir ban dau,
nén 1am giam mat s6 vi khuan ngay tur
ban dau do vy han ché dugc bénh héo
xanh. Nhu vdy, qua két qua cho thiy
TKT 1a mot trong nhiing tdc nhan phong
trir sinh hoc tiém ning trong tu nhién,
dic biét phong tri bénh vi khuan c6
ngudn gdc tir dat. Két qua tuong tu ciing
dugc ghi nhan boi Alvarez va Biosca
(2017); Wei et al. (2017).

4. KET LUAN

Két qua xac dinh duoc tac nhan giy
bénh héo xanh khoai lang thu thap tai
huyén Binh Tan, tinh Vinh Long la do vi
khuan Ralstonia solanacearum. Bén canh
do6 nghién ctru xéc dinh dugc dong thuc
khuan thé ®1 va hdn hop ba TKT (®l1,
®2, D4 véi ti 16 1:1:1) & mat sé 108 pfu/ml
xtr Iy vao dat véi 10 ml/day khoai lang
cho kha nang phong tri bénh héo xanh
khoai lang trong diéu kién nha ludi.
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ABSTRACT

Identification of causal agent of wilt disease on sweet potato (Ipomoea batatas L..)
and prevention of the disease by bacteriophage in greenhouse conditions

Bacterial wilt is the most important disease on sweet potatoes growing at Binh Tan
district, Vinh Long province. The purpose of this research is identification of the agent
causing wilt on sweet potatoes and evaluation on efficacy of bacteriophage in
controlling the disease under greenhouse conditions. Identification of the agent causing
bacterial wilt on sweet potatotes was conducted based on Koch postulates and PCR
technique using specific primer PS96-H/PS96-1. The results showed that causal agent of
the disease was Ralstonia solanacearum. Next, applying on bacteriophage for
controlling bacterial wilt was carried out in greenhouse conditions. The experiment was
followed by randomized complete design with six treatments (single phage @1, @2 and
@4, mixture of three phages, oxolinic acid and control)and with four replications per
each treatment. The results showed that all single phage or mixture phage treatments
showed lower disease index, disease scale and AUDPC than the control. In which, the
two treatments of phage @1 and mixture phage expressed better disease reduction.

Keywords: bacterial wilt, sweet potatoes, bacteriophage, Ralstonia solanacearum.

113


https://sj.ctu.edu.vn/ql/docgia/tacgia-41971.html
https://sj.ctu.edu.vn/ql/docgia/tacgia-41973.html
https://sj.ctu.edu.vn/ql/docgia/tacgia-41972.html
https://sj.ctu.edu.vn/ql/docgia/tacgia-41972.html
https://sj.ctu.edu.vn/ql/docgia/tacgia-7277.html

Hoi thdo Quéc gia Bénh hai thyc vat Viét Nam 1an the 22 21 - 23/7/2023

_ANH HUONG CUA CAC CHUNG VI KHUAN VUNG RE _
DEN KHA NANG SINH TRUGNG, PHAT TRIEN, NANG SUAT
VA TINH HINH BENH HAI TREN CAY LUA TiM (Oryza sativa L.)
TRONG DIEU KIEN NHA MANG

Nguyén Thi Huong Cam", Tién Huynh?, Nguyén Vian Nam'

Trwong Dai hoc Tay Nguyén
Tru’o’ng Dai hoc RMIT
* E-mail /ién hé: nthcam@ttn.edu.vn

TOM TAT

Boén chung vi khudn dwge phdn lap tir ddt vimg ré cdy hia tim trong tai tinh Dak
Lk sir dung dé danh gid anh hieong dén kha néng sinh trieong, phat trién, ning suat va
tinh hinh bénh hai trén giong lia tim VH1 trong diéu kién nha mang. Thi nghiém goém 6
cong thire dwrge bé tri theo kiéu hoan toan ngau nhién (CRD), mét yéu t6, ba lan nhdc
lai. Két qua ghi nhdn, cd bon ching vi khudn nghién ciru da lam tang kha nang tich lily
dam, phospho trong li cdy lia. Giai dogn tré bong, ham lwong N% trong ld tang
khoang 7,69 - 34,86%, ham luwong P% trong la tang tir 16,67 - 45,45% so voi cong thirc
doi chitng. Sau 4 théng ching nhiém vi khudn, sinh truong, phat trién cia giong hia
VH1 & nhitng céng thire c¢é ching cdc vi khudn ndy ciing tét hon: chiéu cao cdy ting
13,39 - 20,40%; sé nhanh tang 46,34 - 81,82%; khoi lwong cay twoi tang 6,38 - 14,22%,
chiéu dai bong lia tang 14,74 - 20,41%; sé bong/m’ tang 49,77 - 84,72%; s6 hat/béng
tang 2,27 - 8,02%; ti Ié hat chdc tang 3,45 - 7,54% va khoi lwong 1.000 hat tang 0,86 -
2,51%. Hon thé nita, cdy hia tim ¢ cd bon céng thire chiing vi khudn ving ré chong chiu
16t véi bénh hai. Do d6, ning sudt cia cdy liia tim thi nghiém chiing nhiém vi khudan dat
dén 95,46 ta/ha, gap tir 1,79 - 2,16 lan so voi & cdc cong thire doi chimg. Két qua cho
thdy, vi khudn Stenotrophomonas maltophilia RDLIB41 va Enterobacter sp. RDLN105
la hai chiing vi khudn viing ré tiém ndng cé thé xem xét sir dung trong viéc nghién civu
sdan xudt phan sinh hoc g dung trong canh tdc hia bén viing.

Tir khba: lia tim, nha madng, vi khudn ving ré, Stenotrophomonas maltophilia
RDL1B41 va Enterobacter sp. RDLN105.

1. PAT VA/N })ﬁ tra trong dat xung quanh hodc trén bé mat
' ré cdy trong. Thong qua viéc xam chiém
ré& cay ky chi, vi khuan vung ré kich thich
tang truong thuc vat (Spaepen, 2009;
Kumar va cs., 2019; Singh va cs., 2023)
Nawsi phan bién: TS. P Thi Kidu An va gia tang déi khang vé6i cc tac nhan gdy

Vi khuan ving ré kich thich sinh
truong ¢ thuc vat (Plant Growth Promoting
Rhizobacteria - PGPR) 1a hé vi khuan cu
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bénh xung quanh ving ré cay trong bang
cach gian tiép Gc ché mam bénh nho
khang sinh, enzyme phan huy vach té bao
hodc ¢ thé canh tranh dinh dudng va noi
cu trd v6i mam bénh (Siddiqui, 2006;
Khan va cs., 2008; Lugtenberg va Kamilova,
2009; Anand va cs., 2016; Kumari va cs.,
2019). Chinh vi viy, vi khuin ving ré
dang 1 d6i tuong duogc rat nhiéu nha khoa
hoc trén thé giéi nghién ciru dé Gmg dung
trong canh tac cay trong bén vimng.

Lua tim (Oryza sativa L.) la mt trong
nhiing loai trong quy hiém & khu vuc chau
A (Pusadee va cs., 2019), dic trung boi sic
t6 tim trong 16p vo (Abdel-Aal El va cs.,
2006; Das va cs., 2014). Lia tim dugc danh
gié 1a loai luong thuc co6 gid tri dinh dudng
va gia tri duoc li¢u cao. D6 1a boi trong
lGia tim c6 chita cac axit amin thiét yéu, lipit,
chit xo, vitamin, canxi, kém, sét, omega,
anthocyanin, phenolic, y-oryzanol... (Das
va cs., 2014; Sirirat va cs., 2018; Callcott
va cs., 2019; Veeradittakit va cs., 2021;
Yamuangmorn va Prom-U- Thai, 2021).
Do d6, lta tim dang dan dugc nhidu nguoi
quan tim va st dung lam thyc pham
thuong mai, thuc phém chiic nang, my
pham va dugc pham.

Trong nhitng nam qua, nhiéu tién bo
khoa hoc k¥ thuat da dugc ap dung trong
san xudt nham ting ning suidt va chat
luong laa gao. Tuy nhién, nganh san xuét
laa gao Viét Nam hién van dang phai dbi
mat voi nhidu van dé nhu: gia thanh san
Xuét cao, bung nd dich bénh, chat luong
lGa gao giam va thodi hoa dat canh tic...
Nguyén nhén chinh la do viéc nguoi san
xuit lam dung phéan héa hoc va thudc bao
vé thuc vat (Pham Quang Ha va Nguyén
Van B¢, 2013; Hoang Thi Trang, 2018; Lé

Thanh Phong va Tran Anh Thong, 2020).
Viéc can tim kiém giai phap mdi than
thién hon v6i méi trudng dong thoi van
dam bao kha ning sinh truéng, phat trién
va chéng chiu bénh hai cua cay laa la vo
cung quan trong.

Mot sb két qua nghién ctru trén thé
gidi va & Viét Nam cho thay, nhiéu loai vi
khuan ving ré cay lua dugc biét dén co
kha nang truc tiép hodc gian tiép thuc day
tang truong thuc vat, tang cuong kha nang
chéng chiu bénh hai (Cao Ngoc Diép,
2005; Nguyén Puc Dién va cs., 2017;
Khan va cs., 2017; Nguyén Thu Huong va
cs., 2018; Saengsanga, 2018; Ding va cs.,
2019). Tuy nhién, hién nay nhitng nghién
ctru Vé tac dong cua cac chang vi khuan
ving ré dén sy sinh truong phat trién,
nang suét cay lda tim con kha han ché, dac
biét 1a & Viét Nam.

Trude nhitng thyc trang trén, nghién
ctru nay dugc thuc hién véi myc tiéu danh
gia anh huong cia cic ching vi khuan
ving ré dén sinh truong, phat trién, ning
suat va tinh hinh bénh hai ¢ cdy Ita tim
nham xac dinh ching vi khuan phu hop
cho ciy trong diéu kién nha mang lam co
s& ¢ thé xem xét tng dung trong canh tac
IGa bén viing.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ciru

- Nguédn vi khuan ving ré: 4 ching vi
khuan vung ré c6 hoat tinh ¢6 dinh dam,
phan giai photphate khd tan, sinh tong hop
IAA t6t duoc tuyén chon tir két qua phan
1ap tuyén chon vi khuan tir dat ving ré cay
laa tim trong tai Pak Lik theo phuong
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phap cua Souza va cs. (2013), Saengsanga
(2018), Olsen va Sommer (1982), Page va
cs. (1982), Saengsanga (2018), gom:
Stenotrophomonas maltophilia RDL1B41,
Pseudomonas  aeruginosa  RDLN43;
Enterobacter sp. RDLN105 va Serratia
marcescens RDLN186.

- Gibng lta tim VHI (hay con goi la
Vinh Hoa 1): 1a giéng lta dugc bao ho boi
Vin phong Bao ho giéng cdy trong mdi,
Cuc Tréng trot, BO Nong nghiép va Phat
trién nong thon, s6 bang 26.VN.2014 va
chu sé hitu 1a Cong ty TNHH Khoa hoc
Cong nghé Vinh Hoa). Pic diém: hat lta
mau tim, than cAdy map, chic, cting, khong
dd ngd, by 1a khoe, dé nhanh khoe; trd
bong tip trung, thoat bong, bong to, sb
bong/m® va ti 16 hat chic cao; hat c6 mui
thom nhe, com déo va ngon; ning suét tir
55,00 - 100,00 ta/ha; gidng chiu tham canh,
khéng trung binh vdi bénh bac 14, dao on,
d6m nau, kho van; giéng dai ngy, thich
hop véi didu kién khi hau va dat dai cia
nhiéu dia phuong trong ca nudc, trong
dugc 2 vu trong nam.

2.2. Phwong phap nghién ctru

- Thot gian nghién ctu: tr thang
01/2022 - 7/2022.

- Dia diém nghién ctu: Trung tim
Ung dung va Tu van k¥ thuat, Khoa Néng
Lam nghiép, Truong Pai hoc Tay Nguyén,
tinh Ddk Lak.

- Phuong phap thi nghiém:

+ Thi nghiém bé tri trong nha mang
thiét ké theo mo dun 28,0 m x 18,0 m =
504,0 m? dwoc gia cong lap dat, dung tir
hé thong khung, vom bang két cau Ong
thép ma kém; mai lgp plastic; xung quanh
xay tuong chong chudt, ran va ludi nhua
chéng con tring.
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+ Chuén bj dit trong: dat dugc thu &
vung trong lGa tai huyén Ea Sup, tinh Dik
Lik ¢ d6 sdu 0 - 20 cm, duoc phoi kho,
sang k¥, cho vao mdi chau khoang 8 kg dét
(kich thuéc chau khoang 30 x 45 cm). Sau
do, ngam nudc cho mém, tao 16p dat
nhuyén trén mit chdu. Trudc khi cdy
khoang 2 ngay, bon 16t cho dét chau. Dat
trong c6 pHker 4,18; Nts 0,04%: P,Osdt
6,75 mg/100 g dat; K,Odt 3,49 mg/100 g
dat; Ca™ 6,10 1d1/100 g dat va Mg™ 3,22
1d1/100 g dat.

+ Chuan bi dich vi khuin: 4 chung vi
khuén vung ré chon loc, dugc nhan nudi
trén moi trudng NB 16ng, U trong may lic
v6i toc dd 150 vong/phit & nhiét do 30°C
trong 1 - 2 ngay (Saengsanga, 2018). Dicu
chinh mat s6 t bao dat 10° CFU/ml dich.
Két qua thu dugc coi 1a dich huyén phu vi
khuan tiéu chuan va bao quan & diéu kién
nhiét d6 4°C dé str dung.

+ Chuan bi hat gidng: hat lta giong
dugc khir tring bang cach ngdm trong
Etanol 90% trong 3 phut, di ngdm trong
Natri hypoclorit 3,5% trong 30 phut va rura
lai 3 - 4 1an bang nudc cat vo tring. Hat lta
tiét trung tiép tuc dugc ngam (1) trong
huyén phu vi khuan hodc (2) trong nuéc
cit vo trung hodc (3) dich méi trudong
dung dé nhan nudi ching vi khuan trong
1 gio. Hat lua gidng thu duoc cho 1én
gidy am trong dia peptri dat trong bong
tdi. Sau khi hat nay mam, hat dugc gieo
ma va cham s6c ma trong thoi gian 21
ngay (Saengsanga, 2018).

+ Cach cdy: sau 21 ngay, ma duoc
nhé va ngam vao dich vi khuan (tuy theo
cong thirc) trong 15 phut (Purwanto va cs.,
2021), sau d6 cdy vao chdu véi khoang
cach 15 x 10 cm.
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+ B4 tri thi nghiém: thi nghiém duoc
bd tri theo kiéu hoan toan ngiu nhién
(CRD), 6 cong thirc v6i 3 lan nhéc lai.
MGi 1an nhic lai cia mot cong thire gdm:
3 chéu x 9 cdy/chau = 27 cdy. Vay tong sd
ciy can cho thi nghiém: 27 cdy x 3 lan
nhic lai x 6 cong thirc = 486 cay, tuong
ung véi 54 chau

Céc cong thirc thi nghiém gém: CT1:
nudc cat vo tring (BC1), CT2: dich moéi
truong NB (PC2), CT3: vi khuin
Stenotrophomonas maltophilia RDLB41,
CT4: vi khuan Pseudomonas aeruginosa
RDLN43; CT5: vi khuan Enterobacter sp.
RDLN105 va CT6: vi khuin Serratia
marcescens RDLN186.

+ Cham soc thi nghiém theo Quy
trinh Ky thuét trong lta thao dugc Vinh
Hoa 1 (Nguyén Thi Minh Huyén, 2017a).
Phan bon cho 1 ha: 85 kg N + 70 kg P,0s
+ 110 kg K,0. Bét dugc giit 4m trong giai
doan 0 - 3 ngay sau khi gieo, sau do tudi
nudc va duy tri mic nude to 2 - 10 cm
(tuy giai doan cay lua).

+ Cac chi ti€u va phuong phéap theo
déi: ap dung theo Quy chuan K¥ thuat
Quédc gia vé khao nghiém gia tri canh tac
va gia tri sir dung ciia giéng lua s6 QCVN
01 - 55: 201 1/BNN&PTNT nam 2011 (Bo
Noéng nghiép va Phéat trién nong thén,
2011). Céc chi tiéu gom:

0 giai doan trd bong, ham lugng dam
tong s6 trong 14 (% chat kho trong 14):
duoc xac dinh theo tiéu chudn 10TCN
451:2001 (B6 Nong nghiép va Phat trién
noéng thon, 2001a); ham luong lan tong
s6 trong 1a (% chat kho trong 13): duoc
dinh  theo chuan 10TCN

Xxac tiéu

453:2001 (B6 Néng nghiép va Phat trién
néng thén, 2001b).

Chi tiéu sinh truéng, phat trién: chiéu
cao ciy (cm): do tir mat dat d¢én dinh sinh
trudng cua cay (giai doan chin: do tir mat
dat dén dinh bong cao nhat, khong ké rau
hat); s6 nhanh (nhanh): dém sb nhanh trén
cdy (nhanh dai trén 2 cm); khéi luong cay
tuoi (g): nho, rira sach, dé rao va can toan
bo khdi lugng ciy tuoi ké ca ré cay; chiéu
dai bong la (cm): do tir gbc bong dén
dinh bong (khong ké rau hat) ¢ giai doan
chin; s bong hitu hiéu (bong): dém s
bong c6 it nhat 10 hat chic cia mot cdy &
giai doan chin.

Chi tiéu bénh hai: bénh dao 6n hai la:
quan sat vét bénh gy hai trén 1a va danh
gi4 theo thang diém 0, 1, 2, 3, 4, 5, 6, 7, 8,
9; bénh dao 6n c¢d bong: quan sat vét bénh
gy hai xung quanh c6 bong va danh gia
theo thang diém 0, 1, 3, 5, 7, 9; bénh kho
van: quan sat do cao twong ddi cua vét
bénh trén 14 hodc be 14 va danh gid theo
thang diém 0, 1, 3, 5, 7, 9; bénh dém nau:
quan sat dién tich vét bénh trén 14 va danh
gi4 theo thang diém 0, 1, 3, 5, 7, 9; bénh
bac 14: quan sat vét bénh trén 14 va danh gia
theo thang diém 0, 1, 3, 5, 7, 9.

Chi tiéu ciu thanh ning suit va ning
suit: s6 b6ng/m2: dém tat ca sé bong trén
1m? sb hat/bong (hat): dém tong sb hat co
trén bong & giai doan chin; ti 1 chic/bong
(%): tinh ti 16 (%) hat chic trén bong ¢ giai
doan chin; khéi lugng 1.000 hat (g): can 8
mau 100 hat & d6 4m 14% tai giai doan
chin (don vi tinh g, 1dy mét chir s6 sau déu
phdy); ning suit ly thuyét (ta/ha) = Sé
b(A)ng/m2 x Sb hat/béng x Ty 1& hat chic x
Khéi lwong 1.000 hat (g) x 10,
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2.3. Phwong phap xir Iy so li¢u

S6 liéu thu thap duoc xir 1y bang phan
mém Excel va SAS 9.1, st dung tric
nghiém phan hang LSD (Least significant
difference) & murc y nghia a < 0,05.

3. KET QUA VA THAO LUAN
3.1. Anh hwéng ciia cac ching vi khuin
nghién ciru dén ham lwong dudng chat
tich lily trong la cia cay lua tim

Bon chung vi khuan ving ré sau khi
ching nhiém vao cdy di c6 nhiing anh
hudng tich cuc dén sy tich lity cac dudng
chat da luong thiét yéu trong 14 lta tim
trong diéu kién nha mang. Két qua phan
tich N% va P% trong la lGa tim VH1 giai
doan trd bong cho thdy, N% va P% trong 14
laa & bdn cong thirc déu cao hon so véi &
cong thirc ddi chimg, khac biét ¢ y nghia
thong ké (a = 0,05) (bang 1).

Ham luong dam tong sb trong 14 cay
lua tim VH1 giai doan trd bong dudi su tac
dong cua bdn chung vi khuan ving ré bién
dong tur 1,96 - 2,36%. Dang cht y hon ca
la cay lua tim & cong thirc CT3 chung dich

vi khuan Stenotrophomonas maltophilia
RDLB41 c6 kha ning tich liiy dam tong s6
cao nhét, cao hon gip 1,09 - 1,20 1an so véi
cac cong thirc ching vi khuan khac. Nguoc
lai, ham lugng dam téng s6 tich Ity ¢ 1a lua
& hai cong thirc ddi ching PCl (xu ly
nude cat) va BDC2 (xir 1y méi trudng dinh
dudng NB) chi dat tir 1,75 - 1,82% va thip
hon gap 1,30 - 1,35 lan so véi cong thirc
ching dich vi khuén.

Céc ching vi khuan ving ré ciing anh
hudng tich cuc dén su tich lity l4n trong 14
laa tim giai doan tro bong. Ham lugng lan
tong sb trong 14 lua dudi su tac dong cua
cac ching vi khuan ving ré bién dong tir
0,14 - 0,16%. Noi bat nhat tiép tuc 1a cong
thatc CT3 (chung Stenotrophomonas
maltophilia RDLB41), cao hon dén 1,14
lan so véi cac cong thic chung dich vi
khuén thi nghiém con lai va cao hon dén
1,4 1an so véi cac cong thic dbi chimg.
Cong thic CT6 (chung dich vi khuin
Serratia marcescens RDLN186) c6 ham
luong 1an tong sb thap nhat trong cc cong
thic chung vi khuan (chi dat 0,14%),
nhung van cao hon so véi cic cong thirc
d6i chimg dén 1,27 lan.

Bing 1. Anh hwong ciia vi khudn viing ré dén ham lwong dam, lan tich liiy
trong ld giong lua tim VH1 giai doan tro bong trong diéu ki¢n nha mang

Céng thire Chang vi khuan N (% chét khd) P (% chét khd)
CT1 DC1 (nwéc cét) 1,75° 0,11°
CT2 DC2 (méi trudng NB) 1,82 0,12°
CT3 Stenotrophomonas maltophilia RDLB41 2,36% 0,16%
CT4 Pseudomonas aeruginosa RDLN43 2,16b 0,15b
CT5 Enterobacter sp. RDLN105 2,17° 0,15°
CT6 Serratia marcescens RDLN186 1,96° 0,14°
F-test * *
CV (%) 4,07 2,67

Ghi chl: cac gi4 tri trung binh (theo cot) theo sau bai cung ky tu khéng khéc biét c6 y nghia thdng ké;

*: khac biét co y nghia thong ké & mirc a < 0,05.
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3.2. Anh huéng cia cac ching vi khuin
nghién ciru dén sy sinh trwéng, phat
trién cda cay lda tim

Pam va lan tich liiy trong 14 tang la
tién dé thuc diy qua trinh hip thu dinh

dudng cua cay lua dién ra thuan loi va tac
dong tich cuc dén sinh trudng, phat trién
cua cdy lta tim (bang 2 va hinh 1).

Bing 2. Anh hwéng ciia vi khudn viing vé dén mot sé dic diém hinh thai cay
cua giong lua tim VH1 trong diéu kién nha mang

Céng thirc Chuing vi khuan Chiét(JC::\)o cay nhar?t?/cay cK:f:LLi?&?)
CT1 DC1 (nuwdc cét) 100,40° 2,53° 208,00°
CT2 DC2 (mai trwong NB) 104,18° 2,87° 221,17°
CT3 Stenotrophomonas maltophilia RDLB41 120,88 4,60° 237,032
CT4 Pseudomonas aeruginosa RDLN43 118,98% 4,60° 236,83%
CT5 Enterobacter sp. RDLN105 119,20 4,53°% 237,572
CT6 Serratia marcescens RDLN186 118,13" 4,20" 235,272

F- est * * *
CV (%) 2,10 4,37 6,62

Ghi chu: cac gié tri trung binh (theo cot) theo sau boi cuing ky tu khdng khéc biét c6 ¥ nghia thong ké;

*: khac biét co y nghia thong ké & mirc a < 0,05.

CT2

Hinh 1. Hinh thai cay lGa tim & thei diém 4 thang sau xtr ly

CT4

(CT1: BC1 (nwéc céat); CT2: BC2 (moi trwerng NB); CT3: vi khudn Stenotrophomonas maltophilia
RDL1B41; CT4: vi khuidn Pseudomonas aeruginosa RDLN43; CT5: vi khuan Enterobacter sp. RDLN105;
CT6: vi khuan Serratia marcescens RDLN186)
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Chi tiéu lién quan hinh thai cay cua
gidng laa tim VHI ¢ cac cong thic dugc
ching vi khuan ving r& déu cao hon so
v6i cac cong thire ddi chung khong ching
vi khuan ving ré, khac biét c6 y nghia
théng ké (o = 0,05). O cong thirc c6 ching
vi khuan ving r&, chidu cao cdy ting
13,39 - 20,40%:; sb6 nhanh ting 46,34 -
81,82% va khéi lugng cay tuoi ting 6,38 -
14,22% so vé&i hai ddi chimg PC1 va
DC2. Pang cha y, hau hét chi tiéu sinh
truong cay lta tim & cong thuc dugc
chung vi khuan ving ré S. maltophilia
RDL1B41 (CT3) déu cao hon so v&i cac
cbng thac thi nghiém con lai.

Khi lta chin, cidc cong thiac thi
nghiém ching vi khudn c6 chiéu dai bong
lGa tir 26,77 - 27,73 cm (biéu d6 1). Cay
lGa tim c6 chiéu dai bong 16n nhét 1a &
cong thue ching S. maltophilia RDL1B41

(CT3), ké dén 1a cong thirc CT5 chung
nhiém vi khuan Enterobacter sp. RDLN105.
Trong khi d6, chiéu dai bong laa ¢ hai
cong thire dbi chimg chi dat dén 23,33 cm,
thip hon cic cong thic chung dich vi
khuan tir 12,85 - 16,95%. So sanh chiéu
dai bong cua cay lua tim VHI trong
nghién ctu véi cay lua tim VHI khong
chung vi khuan vung ré trong tai tinh Pak
Lak ctia Nguyén Thi Minh Huyén (2017b)
cho thy, chiéu dai bong lua ¢ cong thirc
chung vi khuin vung ré nghién ctru déu
dai hon tir 2,77 - 3,73 cm.

Vé s6 bong hitu hiéu, cdy laa tim ¢
cong thuc CTS (chung Enterobacter sp.
RDLN105) c6 s lugng bong 16n nhit,
dat 4,07 bong/cdy; cao hon gép dén 1,04
1an so v&i cac cong thuc xir 1y vi khudn
va dén 1,61 14n so v&i cac cong thirc déi
chung (CT1 va CT2).

(cm)
30,00 - 27,73%27,17227,43%6 772

03,030 2333

25,00 H~

20,00 f
15,00 +
10,00 -
5,00 A

,00 A

CTL CT2 CT3 CT4 CT5 CT6

Chiéu dai bong

(Bdng/cay)

4,500 -
4,00 -
3,500 +
3,00 A
2,500 +
2,00 ~
1,500 A
1,00 +
,500 +
,00 -

3,90 3,972 4,07613’9351

CTl1 CT2 CT3 CT4 CT5 CT6
S6 bbng hivu hiéu trén cay

Biéu doé 1. Anh hwéng cia vi khuan vung ré
dén mot sé dic diém bong cha gidng lGa tim VH1 trong diéu kién nha mang

(CT1: BC1 (nwéc cét); CT2: DC2 (méi trwdng NB); CT3: vi khudn Stenotrophomonas maltophilia
RDL1B41; CT4: vi khuin Pseudomonas aeruginosa RDLN43; CT5: vi khuan Enterobacter sp. RDLN105;
CT6: vi khuan Serratia marcescens RDLN186.

Céc gia tri trung binh theo sau béi ciing ky tw khéng khac biét cé y nghia théng ké & mirc a < 0,05)
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3.3. Anh hwéng ciia cac ching vi khuin
nghién ciru dén tinh hinh bénh hai caa
cay lda tim

Qua bang 3 cho thiy, trong thoi diém
thi nghiém, trén cdy lua tim VHI xuit
hién ba loai bénh hai chinh 1a bénh dao 6n
hai 14, bénh kho vin va bénh bac 14, lan
lwot dao dong & mirc diém 0 -1, 0-3 va 0

- 3. Nghién ctru ciing cho thay, cay laa tim
VHI1 duoc ching vi khuan ving ré chon
loc cho kha nang khang bénh hai cao, mirc
d6 gy hai chi & mirc diém tir 0 - 1. Péang
chu v, cay lta tim dugc chung vi khuan
Stenotrophomonas maltophilia RDLB41
va Enterobacter sp. RDLN105 hau nhu
khong c6 bénh xuat hién.

Bing 3. Anh huéng ciia vi khuén viing ré dén tinh hinh bénh hgi
trén giong lua tim VHI trong diéu kién nha mang

Congthirc  Bénh dao 6n haila Bénh dao 6n cd bong Bénh khé vin Bénh dém nau Bénh bac la
CT1 1 0 3 0 3
CT2 0-1 0 1-3 0 1-3
CT3 0 0 0 0
CT4 0 0 0 1
CT5 0 0 0-1 0 0
CT6 0-1 0 0-1 0 1

3.4. Anh huéng ciia cac chiing vi khuin
nghién ciru dén mot s6 yéu 6 ciu thanh
ning suit va ning suit ciia ciy lua tim
Viée xir 1y vi khuan ving ré & giong
lta tim VH1 di anh huong tich cuc dén
mot s6 yéu t6 ciu thanh ning suat va ning
sudt cay lia tim trong nha mang (bang 4).

Céc chung vi khuan vung ré d3 lam ting sb
béng/m? trén cay lta tim VHI so v6i &
cong thiic d6i chimg mot cach c6 y nghia ¢
mirc a < 0,05. S6 bong/m? & bdn cong thirc
xtr Iy vi khuan dao dong tir 271,91 - 292,47
bong, trong khi & cac cong thirc d6i chimg
chi dat 1,58,33 - 181,56 bong/m®.

Bing 4. Anh hwong ciia vi khudn viing ré dén mgt so yéu to ciu thanh ning sudt
Va ndng sudat ciia giong liia tim VH1 trong diéu ki¢n nha mang

. . £ 2 p . a1 Z 1o Khéi lwong Ning suat
Cong thuc S0 bong/m S6 hat/bong Ti lé chac (%) 1.000 hat (g) (talha)

CcT1 158,33¢ 141,33° 84,00 23,51° 44,28°
CcT2 181,56° 144,00 86,35 23,63% 53,47°
CT3 292,117 150,67%° 90,00% 24,10° 95,46°
CT4 292 47° 147,27 89,332 24,00%® 92,372
CT5 290,67° 151,33%® 89,72% 23,83% 94,052
CT6 271,91° 152,67° 90,33? 23,93% 89,762
F_test * * * * *

CV (%) 3,20 6,87 2,30 411 5,23

Ghi ch: trén ciing mot cot cac chir cai giéng nhau theo sau gid tri trung binh khac biét khong c6 ¥ nghia

vé mat théng ké ¢ mirc o < 0,05.
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Két qua thi nghiém ciing cho thiy, vi
khuan ving ré d3 1am ting sd hat/bong, ti
1¢ hat chic va khéi lwong 1.000 hat cua
gidng lta tim dén 8,02%; 7,54% va 2,51%
so v6i ¢ hai cong thic ddi chimg, mot
cach tuong ng.

Vi céc vi khuan ving ré da kich thich
su sinh truéng, phat trién cua cdy laa tim
trong diéu kién nha mang nén ning suit
dat tir 89,76 ta/ha & cong thuc CT6 dén
95,46 ta/ha & cong thirc CT3; cao gép tu
1,68 - 2,16 lan so v&i cac cong thue ddi
chung thi nghiém va su sai khac gitra cac
cong thirc ¢6 y nghia thong ké. Nhu vay,
gidng lta tim VH1 trong diéu kién nghién
ctru chung nhiém vi khuan ving ré da dat
dugc muc tiém ning ning suit gidng
khuyén céo ctia nha san xuat giéng (55,00
- 100,00 ta/ha) va cao hon dén 27,23 -
39,39 ta/ha so ning suit gidng lua tim
VHI1 duogc trong tai tinh Quang Ngii cia
Truong Thi Hung Cuong va cs. (2017).

4. KET LUAN

Panh gia bon ching vi khuan ving ré
cho thiy, ching Stenotrophomonas
maltophilia RDL1B41 va Enterobacter sp.
RDLN105 da c6 anh huong tich cuc, lam
tang ham luong dam va 1an tng s6 tich liy
trong 14 cdy lta tim VHI trong trong diéu
kién nha mang. Chinh vi vay, cay lua tim
VHI & cong thirc duoc chung hai vi khuan
viing ré nay s& duogc kich thich sinh truéng
va phét trién, ting chiéu cao cay, so 14,
khdi lwong cay tuoi, chiéu dai bong laa, sd
bﬁng/mz, s6 hat/bong, ti 1& hat chic, khoi
luong 1.000 hat va ning sut cua cdy so
v6i cong thire dbi chimg. Hon thé nita, kha
nang chong chiu sau bénh & hai cong thirc
nay kha tot. Két qua nay c6 thé mé ra tiém
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nang trong viéc xem xét st dung chung vi
khuian  Stenotrophomonas  maltophilia
RDL1B41 va Enterobacter sp. RDLN105
dé g dung trong nghién ctu canh tac lua
bén viing.
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growth - promoting rhizobacteria on the

ABSTRACT

Effects of rhizobacteria on the growth, development, yield and diseases
of purple rice (Oryza sativa L.) Cultivated under plastic - house conditions

Four rhizobacteria were isolated from rice rhizosphere soil of purple rice grown in
Dak Lak province. These materials were used to test their affection on the growth,
development, yield and diseases of VHI purple rice variety under plastic - house
conditions. The experiments were conducted in a complete randomized design (CRD)
with 3 replications of 6 formulas, one factor. The results showed that two strains
increased nitrogen and phosphorus in rice leaves. At the flowering stage, the content of
nitrogen enhanced from 7.69 to 34.86%, and phosphorous content increased from 16,67
to 45,45% compared to the control. At the time of 4 months of experiment, these
rhizobacteria stimulated strongly the growth and development of VHI purple rice
variety in the formulas such as: there was an increase of 13.39 - 20.40% plant height;
46.34 - 81.82% number of branches; 6.38 - 14.22% fresh biomass; 14.74 - 20.41%
panicle length; 49.77 - 84.72%number of panicles per m’; 2.27 - 8.02% number of
grains/panicle; 3.45 - 7.54% percentage of filled grains and 0.86 - 2.51% volume of
1.000 grains compared to two control treatments. Moreover, both these varieties had
good tolerance to diseases. Therefore, the yield of VHI reached 95.46 quintals/ha,
which was 1.79 - 2.16 times higher than in the control formulas. Overall,
Stenotrophomonas maltophilia RDLIB41 and Enterobacter sp. RDLNI0S5 are two
potential rhizobacteria that could be used in research on biofertilizer production
applied in sustainable rice cultivation.

Keywords: purple rice, plastic - house conditions, Rhizobacteria, Stenotrophomonas
maltophilia RDL1B41 and Enterobacter sp. RDLN105.
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TUYEN CHON XA KHUAN VUNG RE CAY HO TIEU
CO KHA NANG KHANG Fusarium sp.
VA TUYEN TRUNG Meloidogyne sp. TRONG BIEU KIEN in vitro

Trinh Thi Huyén Trang™,
Tran Thi Phuong Hanh', Lé Thi Thu Sa’

1Tru"o"ng Dai hoc Tay Nguyén
* E-mail lién hé: tthtrang@ttn.edu.vn, DT: 0932. 012.705

TOM TAT

Ndm Fusarium sp.va tuyén tring Meloidogyne sp. la tac nhén chinh gdy bénh vang
la chét cham trén cdy hé tiéu. Nghién civu nay da tién hanh phdn ldp va tuyén chon cac
chiing xa khuan vung ré cay hé tiéu tai 3 tinh Pdk Lak, Pik Néng va Gia Lai. Hai
mueoi ching xa khudn vung ré cdy ho tiéu da dwoc phdn ldp. Nghién ciru ciing da tuyén
chon dwogc chiung xq khudn DSI c6 kha nang khang nam Fusarium sp. voi hiéu lyc e
ché nam bénh dat 55,33% va ching BMI c6 kha nang khang tuyén tring voi hiéu lyc
khdng tuyén trimg dat 90,96%. Ca hai ching déu cé hoat tinh chitinase va protease. Chiing
DSI va BMI dwoc dinh danh bang phwong phap gidi trinh tw 16S rRNA voi tén khoa
hoc lan lwot la Streptomyces parvus va Nocardioides luteus.

Tw khba: ho tiéu, xa khuan vung ré, Fusarium sp., tuyén trung.

chimg vang 14 xuat hién khi cdy non duoc
hon 4 thing tudi. Sy bién d6i mau la
thuong bat du tir gdc va dan dan lan lén
ngon. Bénh xay ra ¢ ca cdy ho tiéu non va
gia. Khi nhiém ning, ciy bi théi & chinh
va dan dén chét. Mot trong nhiing tac nhan
gdy bénh vang 1a 13 do ndm Fusarium sp.
két hop véi tuyén tring gay ra (Shahnazi
etal., 2012; Nguyén Manh Chinh, 2007).

1. DAT VAN PR

HO tiéu 1a cdy cong nghiép co gid tri
kinh t& 16n ¢ Viét Nam va 1a ciy gia vi co
tinh chat thwong mai quan trong nhét trong
cac loai gia vi ma hién dang co gia tri dé
xuat khau. O cdy ho tiéu, bénh vang 14 1a
mot trong nhiing bénh quan trong nhat trén
cay ho tleu (Plper nigrum L.) gay thiét hai
nhiéu vé kinh té cho ngudi dan (Nguyén

Téang Ton, 2009). Cay bi bénh nay co6 tricu
ching vang 14 va théi 1&, sau d6 rung 14,
cac cdy bi nhiém bénh chét trong mot
khoang thoi gian ngin. Trong giai doan
dau nhiém bénh, ciy hd tiéu non van phat
trién binh thuong. Tuy nhién, céc tri¢u

Nguoi phan bién: TS. DB Thi Kiéu An

Theo Cuc Bao vé thuc vat, thang
4/2022 trén ca nudc tong dién tich ho tiéu
bi nhiém bénh chét cham 1a 2.528 ha
(trong d6 dién tich nhiém ning 387 ha) va
phan bd tap trung tai cac tinh: Gia Lai,
Pik Lik, Binh Thuan, ik Nong, Quéang
Binh, Quang Tri, Thira Thién Hué, Lam
Déng, Déng Nai, Binh Phudc, Kién

125



Trinh Thi Huyén Trang va ctv.

Giang, Ba Ria - Ving Tau, Binh Duong.
Dé kiém soat bénh nay nhiéu bién phap da
dugc 4p dung bao goém: ludn canh cay
trdng, sir dung giéng khang bénh, st dung
cac loai thudc hoa hoc dé diét nAm bénh
va tuyén trung, str dung céc bién phap sinh
hoc. Tuy nhién, cac thudc hoa hoc c6 tac
dong xdu dén moi trudng va stc khoe con
ngudi, ngoai ra, co thé thic ddy sy phat
trién clia cac chung ndm giy bénh va
tuyén trung. Nham kiém soat bénh do ndm
Fusarium va tuyén tring gy ra, cac bién
phép sinh hoc st dung vi sinh vat trong d6
c6 xa khuan ving ré dang dwoc nhiéu
nghién ctru hudng téi (Kaur et al., 2017,
Zhang et al., 2021; Cao et al., 2022).

Trén thé gidi di ghi nhan nhiéu ching
xa khuan ving ré nhu Streptomyces
hiroshimensis, Streptomyces misionensis,
Streptomyces padanus, c6 kha ning ndm
Fusaruium va tuyén trung gy hai cay ho
tiéu, gop phan vao cong tac bao vé thyuc vat
va xdy dung nén nong nghiép an toan va
bén viing (Bhai et al., 2016). Xa khuan c6
kha nang sinh tong hop da dang céc loai
enzyme ngoai bao va cac hop chat chuyén
hoa thir cip c6 hoat tinh sinh hoc cao
(Ng,lyén Thi Diéu Hanh, 2021). Vi vay,
tuyén chon cac chung xa khuan ving ré
cdy ho tiéu c6 kha nang khang Fusarium
sp. va tuyén tring Meloidogyne sp. s& gop
phan giai quyét bénh chét chdm do ndm
Fusarium sp. va tuyén tring gay bénh trén
cay ho tiéu & cac tinh Tay Nguyén.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. P6i twong nghién ciru

Xa khuan ving ré ciy hd tiéu (Piper
nigrum L.) thu thap tai cac tinh Pak Lik,
ik Nong va Gia Lai.
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2.2. N6i dung nghién ciru

- Phan lap cac chung xa khuan viing
ré cay ho tiéu.

- Tuyén chon céc chiing xa khuan viing
ré c6 hoat tinh khang nam Fusarium sp. va
tuyen trang Meloidogyne sp. cao trong
phong thi nghiém.

- Binh danh chung c6 hoat tinh khang
Fusarium sp. va tuyén trung Meloidogyne
sp. cao.

2.3. Phwong phap nghién ciru
2.3.1. Phwong phdp thu méu

Mau ré duge thu & cac vuon hod tiéu
sinh truong khde, nang suét cao, 6n dinh,
it bi bénh ré hodc tai cac ciy tiéu khoe
manh trén vuodn tiéu bénh. Thu ré & cay hd
tiéu 3 dén 10 nim tudi. Chon mau ré non
va 1é to vi ddy 1a noi c¢6 nhiéu vi sinh vat
tap trung. Thu r& phan ria ngoai cach tru
tiéu ban kinh khoang 1,0 - 1,5 m; d¢ sau
ré tir 10 - 20 cm, lay khoang 10 cm tir dau
nit cta ré vao. Mau ré sau dé s& duoc giir
trong ti polyethylen v tring, chuyén vé
phong thi nghiém dé phan 1ap ngay. Néu
chua kip xir 1y, can bao quan trong ta lanh
& 5°C cho dén khi tién hanh phan lap.

2.3.2. Phwong phap phan lap

Can 5 g/mau ré tiéu, cit ngan khoang
1 - 2 cm rdi cho vao binh tam giac 100 ml,
cho 15 ml nuéc cat da hap khir tring, lac
cho sach dit, thu dich lan 1. R& sau d6
duoc tiép tuc cho vao binh tam giac 100 ml
va cho 15 ml nudc cat da hap khir tring
lic cho sach dét thu dich lan 2. Tiép tuc
lam nhu trén dé thu dich lan 3. Sau do,
cho cac mau ré vao cac 6ng ly thm nhya
25 ml (Falcon 25 ml) c6 chaa 15 ml dung
dich PBST (dém phét phat + muébi sinh Iy
+ Tween 20). Cho cé4c 6ng ly tam vao bé
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siéu am trong 60 gidy, sau do chuyén ré
sang 6ng ly thm méi chira 15 ml PBST,
siéu am tiép 60 gidy lan hai, chuyén ré
sang 6ng ly tam tha ba chira 15 ml PBST
va siéu am trong 10 phit. Céy trai trén
mdi truong Gause I va i & nhiét do 30°C
trong vong 3 - 4 ngay. Cac khuén lac duoc
lam thuan, luu gitr & - 80°C trong glycerol.

2.3.3. Tuyén chon cdc chiing xa khudn
viing ré cé hoat tinh khing Fusarium sp.
cao trong phong thi nghié¢m

* Phwong phap danh gida hoat tinh
khéng Fusarium (Toh va cs., 2016): cay
nam bénh & gitra dia petrl cdy ba chung
xa khuan d01 khang & gan mep dia cach vi
tri cay ndm bénh 3 cm, mbi chung xa
khuin cdy khoang 1 - 2 cm, mdi thi
nghiém thir tinh d6i khang lap lai 3 lan.
Quan sat tinh ddi khang timg ngay cho
dén khi soi ndm tiép xuc v6i xa khudn va
cho dén khi ndm moc phii qua an chét xa
khuan (truong hop xa khuan khong dbi
khang dugc véi ndm). Chi tiéu theo dai:
ban kinh khuan lac; kha ning ddi khang
clia cac ching xa khuan ving ré dbi voi
nam bénh sau 7 ngay thir nghiém. Cach
tinh kha ning déi khang Fusarium sp. cta
xa khuan nhu sau:

PIRG (%) = [(R1 - R2)/R1] % 100

Trong dé: PIRG: i 18 tic ché tang truong
ban kinh ndm bénh cua xa khuan (%); R1:
ban kinh ting truong ciia nam bénh
Fusarium sp. (cm) (dia ddi chimg); R2: béan
kinh ting treong cia nAm bénh Fusarium sp.
khi cdy xa khuan d6i khang (cm).

Panh gid kha ning déi khang cia xa
khuan: PIRG < 10% = khong c6 hoat tinh
khang niam (-): 10% < PIRG < 30% = hoat
tinh khang ndm thap (+); 30 < PIRG < 50%
= hoat tinh khang ndm trung binh (++); 50 <
PIRG < 70% = hoat tinh khang nim cao

(+++); PIRG 70% = hoat tinh khang nam
rit cao (++++).

2.3.4. Tuyén chon cdc chiing xa khudn
viing ré c6 hoat tinh khéing tuyén triing
cao trong diéu kién in vitro

*Phwong phdp xac dinh mdt do bao tur
cic ching xa khudn ving ré: nudi xa
khuan trong Gause 10ng tir 2 - 3 ngay, sau
d6 dém trong budng dém hong ciu, soi
trén kinh hién vi quang hoc, dém mat do
bao tir xa khuén dat 107 bao ta/ml. Cong
thie tinh mat d6 bao tir xa khuén:

Mat dA ax4000

5x16
Trong dé: a: tong sd bao tir dém duoc
trong 5 6 16m, N: do pha loang.

X N X 1000

* Thu nhdn tuyén trimg tir trimg: thu
nhan ré tiéu bi u sung (khi thu nhan sir
dung kéo sach va cat sat, khong dé vét
thuong ho tiép xdc voi dat), dung trong tui
nylon sach. Rua sach ré da thu nhan, ding
dao lam hoic dao roc gidy, cit phan vo, lay
c4c boc tring chuyén vao dia petri, bo sung
nudc cat vo trung, day nap dia petri, dé ti,
1 & nhiét 6 phong tir 24 - 48 gio. Bém xéc
dinh mat do tuyén tring séng dé tién hanh
danh gia hoat tinh khang tuyén tring cua
c4c chung xa khuan.

* Phuwong phdp xac dinh hoat tinh
khdng tuyén tring trong diéu kién in vitro:
xa khuan di duoc lam thuan trong moi
trudong Gause long dat mat do 10° bao
ta/ml. Chuyén 1 ml dich nuéi cdy vao
eppendorf, ly tdm 3000 vong/7 phut, sau
d6 bo dich thu can. Hoa can vai 400 pl
nudc cat, suc déu, bd sung dich nudi cay
chira khoang 30 tuyén tring. Nudi trong
diéu kién nhiét do phong, sau 24 gio, dém
xac dinh sb tuyén trang chét. Thi nghiém
lap lai 3 lan d6i véi mdi chang xa khuan.
Déi ching 1a nude Ccat.
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- Xdc dinh ty 16 tir vong: sau 24 gio dém
s6 luong tuyén tring di chét trén tong sb
tuyén trung ban dau. Hoat tinh khéang tuyén
tring duoc xac dinh dua trén phan trim
khang hay ti I¢ tir vong tuyén triing.

S6 tuyén tring chét

Ty 1€ tir vong (%) = x 100

Téng s6 tuyén tring

Hoat tinh cao (+++): ti Ié tur vong trén
80%; hoat tinh trung binh (++): ti 1€ tir
vong tir 60 - 80%; hoat tinh yéu (+): ti l¢
tr vong dudi 60%; khdng co hoat tinh (-):
ti I€ tir vong 0%.

- Xdc dinh hiéu lyc khang: hiéu qua
trc ché tidu diét tuyén tring tai thoi diém
cta xa khuin duoc hiéu tinh theo cong
thirc Henderson - Tilton:

(Ta x Cb)
HL (%) = (1- )X 100

(Th x Ca)

Trong do: HL: hi¢u luc, Ta: mat do
tuyén tring ¢ coéng thic xur 1y sau thi
nghiém; Ty: mat do tuyén tring ¢ cong
thirc xtr 1y trudc thi nghiém, C;: mat do
tuyén tring & cong thirc ddi chimg sau thi
nghiém, Cp: mat do tuyén tring ¢ cong
thirc d6i chimg trude thi nghiém.

2.3.5. Xac dinh hoat tinh enzyme chitinase
va protease ciia chiing tuyén chon

Céac ching xa khuan duoc nudi cay
trong moi trudng Gause I bo sung céc co
chat chitin 1%, casein 1% khong c6 agar,
& 30°C, toc do lic 150 vong/phat, nudi
cdy trong 5 ngay, sau do6 ly tim dich nudi
ciy (6000 vong/15 phut), thu dich trong.
Dich nay dugc su dung dé xac dinh hoat
tinh chitinase (Ul/ml) theo phuong phép
dinh luong duong khir véi thude thir DNS
va enzyme protease (Ul/ml) theo phuong
phép Anson cai bién.
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2.3.6. Dinh danh sinh hoc phdn tir chiing
c6 hoat tinh khdang Fusarium sp. va
tuyén triing Meloidogyne sp. cao

Chung cé kha ning d6i khang cao
nhat voi Fusarium sp. va tuyén tring
Meloidogyne sp.trong diéu kién in
vitro duoc dinh danh phan tr bang
phuong phdp gidi trinh tuy doan gen
16S-rRNA véi cip modi 27F 5 -
AGAGTTTGATCCTGGCTCAG - 3' va
1492R 5' - GGTTACCTTGTTACGACTT
- 3' va phuong trinh PCR nhu sau 95°C - 5
phut, 30 chu ky tiép theo (95°C - 30 gidy;
55°C - 40 giay; 72°C - 90 giay) va 72°C -
5 phuat tai Cong ty TNHH Dich vu va
Thuong mai Nam Khoa (793/62 Tran
Xuan Soan, quan 7, Hb Chi Minh) va két
qua gidi trinh ty dugc so sanh véi co so
dir liéu 16S-rRNA cua xa khuan co sin
trén National Center for Biotechnology
Information (NCBI) bang cbéng cu
BLASTN https://blast.ncbi.nlm.nih.gov/
Blast.cgi).

2.3.7. Xik Iy 56 liéu

S6 liéu sau khi ghi nhan dugc xir 1y
bang phan mém Microsoft Office Excel,
phan tich ANOVA bang phan mém
SAS 9.1.

3. KET QUA VA THAO LUAN

3.1. Phén lap cic chiing xa khuin ving
ré cay ho tiéu

Nghién ctru da phan 1ap duogc 20 ching
xa khuan ving ré& cay ho tiéu tai tinh Gia
Lai, ik Nong va Dik Lak. Cac ching chu
yéu dugc phan 1ap tai ving ré cta cay hd
tiéu gibng Vinh Linh trén nén dat do bazan
va dugc st dung lam vat liéu cho céc
nghién ctru tuyén chon tiép theo. Lé Thi
Hién va céng sw (2014) dd xac dinh cac
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chung xa khuén c6 tinh ddi khang cao voi
nam hai thuc vat. Tir 8 mau dat khac nhau,
da phén 1ap va lam thuan dugc 43 ching xa
khuan, phan thanh 7 nhém mau véi ti 1é
khac nhau: tring - 37,2%; xam - 22,9%:
nau - 14,0%; vang - 11,6%; hong - 2,3%;
tim - 2,3%; xanh - 4,7%.

3.2. Tuyén chon cac chiing xa khuan c6
hoat tinh khang Fusarium sp. cao trong
phong thi nghiém

Pé tuyén chon kha ning déi khang ciia
mot sb chung xa khuin ddi voi ndm
Fusarium sp. gay bénh trén cay ho tiéu, tir
20 ching xa khuan vung ré phéan 1ap duoc
nudi cdy trén moi truong PGA cing véi
nam Fusarium sp. Kha ning d6i khang ctia
cac chung xa khuan d6i véi ndm gdy bénh
Fusarium sp. dugc thé hién qua ty 1& trc ché

tang truong ban kinh nim bénh cia chung
nim (PIRG). Két qua duoc ghi nhan & bang
1. Trong $6 20 chung xa khuén, 2 ching xa
khudn DS1 va DS2 c¢6 ti 1& {ic ché ting
trudng ban kinh ndm bénh cao nhét, 1an luot
dat 55,33% va 49,16%. Trong khi d6, nghién
ctru ciia Lé Thi Hién va cdng sw (2014) da
xé4c dinh cac chung xa khuén c6 tinh déi
khéng cao voi ndm hai thuc vat, trong $6
16 ching d6i khang ndm Fusarium
oxysporum da tuyén chon duoc 2 ching
xa khuan HN6 va NA1 c6 hoat tinh khang
nam manh nhat dat 37,2% va 25,6%.
Nghién ciru cia Nguyén Thi Diéu Hanh
(2021) da tuyén chon dugc chung xa
khuan CNXK121 c6 kha niang ddi khang
v6i ndm Fusarium oxysporum, Fusarium
equiseti v6i duong kinh khang ndm (D-d)
to1-20 mm.

Bing 1. Kha néing déi khdng ndm Fusarium sp. ciia cdc chiing xa khudn viing ré
trong diéu kién in vitro

l x;: Ez:gn PIRG%™ Kétc;gié:hkéhnégiéng i x;; II:::gn PIRG%™* Kétt;g?zhkéhnégg*éng
1 DC1 0,00° - 13 cJ1 47,50 ++
2 DC2 0,00° - 14 DR1 45,00° ++
3 DS1 55,33% + 15 DR2 0,00° -
4 DS2 49,16° ++ 16 DR3 0,00° -
5 DS3 0,00° - 17 BM1 0,00° -
6 DS4 0,00° - 18 BM2 0,00° -
7 DS5 40,83 ++ 19 CS1 0,00° -
8 DS6 48,00 ++ 20 CS2 0,00° -
9 DS7 0,00° - 21 p/C - -

10 DS8 0,00° - P ok -

11 DS9 48,33" ++ CV (%) 8,06 -

12 DS10 0,00° -

Ghi chi: BC: dia nim bénh Fusarium; PIRG: ti I& uc ché ting truong ban kinh ndm bénh cua xa khuan (%).
DC: Puc Co, DS: Pik Song, CJ: Cu Jut, DR: Pik Rlap, BM: Buén Mé, CS: Chu Sé. *: cac chir cai khac
nhau trong cling mot cot 1a khac biét co ¥ nghia théng ké theo tric nghiém Duncan véi P < 0,01;
** PIRG < 10% = khong c6 hoat tinh khang nim (-): 10% < PIRG < 30% = hoat tinh khang nam thap (+);
30 < PIRG < 50% = hoat tinh khang ndm trung binh (++); 50 < PIRG < 70% = hoat tinh khédng nim cao
(+++); PIRG 70% = hoat tinh khdng nim rét cao (++++).
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Hinh 1. Kha nang khang nam Fusarium cua mt so ching xa khudn vang ré

3.3. Tuyén chon cac ching xa khuin Gia Lai, Pik Nong va Pik Lik da duoc
viing ré c6 kha niing khang tuyén tring  nudi ciy trén méi truong Gause. Kha ning
dbi khang cua cac ching xa khuin dugc
danh gia thong qua ti 1é tir vong clia tuyén
trang va hiéu lyc khang, ghi nhan két qua
O bang 2.

Dé tuyén chon kha ning ddi khang
ctia mot s6 chung xa khuan ddi vai tuyén
trung gy bénh trén cay ho tiéu, 20 ching
xa khuan ving ré dugc phan lap tir tinh

Bing 2. Hoat tinh khdng tuyén triing ciia cdc chiing xa khudn ving ré

TT Chung Tilé toe vong (%)* HL (%)* Hoat tinh khang tuyén trung**
1 DC1 58,46° 58,33¢ +
2 DC2 82,71*°¢ 82,00*°¢ +++
3 DS1 80,80% ¢ 80,00%°" ++
4 DS2 69,649 68,009 ++
5 DS3 88,08% 87,33%°¢ +++
6 DS4 68,5579 67,00°°9 ++
7 DS5 64,76% 63,33° ++
8 DS6 81,46%° 80,33%"" +++
9 DS7 83,00% ¢ 82,33%°° +++
10 DS8 63,15% 61,66° ++
11 DS9 84,44%°°¢ 84,00™° +++
12 DS10 87,01%® 86,66 ¢ +++
13 cJ1 83,18% ¢ 82,66% ¢ ++
14 DR1 84,54%°° 84,00%°¢ +++
15 DR2 67,80°°9 66,33 ++
16 DR3 73,0779 72,00°°9 ++
17 BM1 90,96% 90,00% +++
18 BM2 40,16" 37,66" +
19 cs1 76,33%"" 75,3379 ++
20 CS2 88,88 88,66% .
p/C 4,30
P *% *%
CV (%) 9,41 9,35

Ghi chi: HL: higu luc khang tuyén triing cua xa khuan (%); *: céc chir cai khéc nhau trong cling mot cot I khac
biét c6 y nghia thong ké theo trac nghiém Duncan véi P < 0,01; **: kha ndng doi khang tuyen trung: (+++): hoat
tinh rat cao > 80%; (++): hoat tinh cao 60 - 80%; (+): hoat tinh trung binh < 60%; (-): hoat tinh yéu 0%.
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Qua két qua trinh bay & bang 2 va
quan sét ti 18 sb tuyén trang trén kinh soi
ndi, kha ning khang tuyén tring cé su
khac biét giira cac ching duoc tuyén chon.
Kha ning d6i khang cua cac ching xa
khuén d6i véi tuyén trung duoc thé hién
qua ti 18 tir vong cta tuyén trung. Trong sb
20 ching xa Khuén, 11 ching xa khuén co
ti 1 tir vong tuyén trung cao gdm BMI,
CS2, DS3, DS10, DR1, DS9, CJ1, DS7,
DC2, DS6, DSI va chiém 55%. Zhang et
al. (2021) da tuyén chon dwoc 17 ching
xa khuén ving r& c6 kha ning khang ndm
Fusarium oxysporum TR4 trong d6 ching
BITDG-11 ¢6 hoat tinh khang cao nhét
dat 80,48 + 1,49%. Nghién ctru cta Cao et
al. (2022) da phan 1ap dugc 17 chung xa
khuin ving r& cdy chubi co kha ning
khang nidm Fusarium oxysporum TR4
trong d6 ching Y1-14 c06 hoat tinh khang
cao nhét dat 71,42%.

34. Hoat tinh enzyme protease va
chitinase ciia cac chiing xa khuin viing ré
¢6 kha niing khang nim va tuyén tring

Theo Schoffelmeer et al. (1999),
thanh té bao ndm Fusarium sp. dugc cdu
tao bdi chitin, protein. Vi vdy, mot trong
nhitng co ché khang cua cac ching xa
khuan dbi v6i ndm bénh 1a tong hop céc
enzyme phan giai thanh té bao nhu
protease, chitinase. Bén canh do6, cac
enzyme ndy cé thé tac dong Ién da va
trimg tuyén trung. Do d6, nghién ciru xéac
dinh hoat tinh enzyme protease va
chitinase nham danh gia tic dong cua
enzyme lén kha ning khang nam va tuyén
trung. Két qua bang 3 cho thdy, ca hai
chung déu c6 hoat tinh enzyme chitinase
va hoat tinh enzyme protease. Chung DS1
c6 hoat tinh enzyme chitinase cao hon so
v6i1 ching BM1. Tuy nhién, ching nay lai
c6 hoat tinh protease thip hon so voi
chung BMI.

Bing 3. Hoat tinh enzyme chitinase va protease ciia chiing xa khudn tuyén chon

Chin Ham lwong dwong khiv Hoat tinh Ham lwong tyrosin trong Hoat tinh
9 trong dich nuéi cdy (mg/ml) chitinase (U/ml)  dich nuéi ciy (mg/ml)  protease (Ul/ml)
DS1 34,46 2,29 0,29 0,07
BM1 21,62 1,46 0,46 0,11

Nghién ciru cua Nguyén Thi Diéu
Hanh (2021) da x4c dinh 21 chung xa
khuén c6 kha ning sinh tong hop protease
ngoai bao véi kich thudc vong phan giai
casein 12 24 £ 2 mm, cao nhit chiung xa
khuin CNXK28.1. Pong thoi, 21 ching
xa khuan duoc x4c dinh c6 kha nang sinh
chitinase ngoai bao véi duong kinh 1a 36
+ 1mm, ching xa khuin CNXK22 c6 kich
thudc vong phan giai chitin cao nhat.

3.5. Pinh danh sinh hgc phan tir chiing
¢6 hoat tinh khiang nim Fusarium sp.
va tuyén trung Meloidogyne. sp cao

Két qua dinh danh bang phuong phap
giai trinh tu 16S rRNA cho thiy, ching
DS1 va BM1 ¢6 tén khoa hoc lan luot la
Streptomyces parvus, Nocardioides luteus.
Hién nay, xa khuén duoc st dung trong
san xudt nong nghiép bén vitng vi nd co
thé gitp kich thich sinh truéng va ting

131



Trinh Thi Huyén Trang va ctv.

ning suit cdy trong bang co ché truc tiép
nhu ¢b dinh nito trong khi quyén, hoa tan
cac khoang chit nhu phét-pho, kali va
kém, san xuét siderophores va cac chit
diéu hoa sinh truéng thuc vat nhu
cytokinin, auxin va gibberellin, hodc bang
co ché gian tiép thong qua san xuit cac
hop chat dbi khang trc ché lai mam bénh
thuce vat (Yadav et al, 2018).
Streptomycetes 1a chi c6 khd nang san
xuat khang sinh 16n nhit trong gidi vi sinh
vat. Mot so nghién ctru da chimg minh
Streptomyces spp. ¢ kha ning tc ché
nam Fusarium trong diéu kién in vitro va
ex vitro (Bubici, G. , 2018; Zhang et al.,
2021; Cao et al., 2022;). Bén canh do,
enzyme chitinase do Streptomyces spp.
tong hop dong vai trd quan trong trong
viéc kiém soat sinh hoc cac bénh do nim
Fusarium (Bubici, G., 2018). Xa khuan
thuoc chi Nocardioides 1a mot trong sd it
chi xa khuidn c6 chiea acid LL-2,6-
diaminopimelic (LL-DAP) trong 16p
peptidoglycan ¢ thanh té bao. Pic biét,
chi mot s6 loai thude chi Nocardioides c6
kha nang san xuat khang sinh (El-Refai et
al., 2011).

4. KET LUAN

Nghién ctu da phan 1ap dugc 20
chung xa khuan ngoai sinh ving ré cay ho
tiéu tai huyén Pic Co va Chu Sé thude tinh
Gia Lai, Dak Nong va Pik Lak. Tuyén
chon dugc ching xa khudn ving ré hé tiéu
DS1 va BM1 c¢6 kha ning khdng nim
Fusarium va tuyén tring Meloidogyne sp.
cao voi tén khoa hoc la Streptomyces
parvus va Nocardioides luteus. Ching
DSI1 ¢6 hiéu luc wc ché ndm bénh dat
55,33% va ching BM1 gdy tir vong tuyén

132

trung dat 90,96%. Ca hai chung DS1 va
BMI déu c6 hoat tinh enzyme chitinase va
protease. Cac chung xa khuan nay s& dugc
su dung dé san xuit ché phém sinh hoc,
thir nghiém trong diéu kién vuon wom va
ddng rudng nham kiém soat nAm bénh va
tuyén trung trén cay ho tiéu.
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ABSTRACT

Selection of antagonistic rhizosphere actinomycetes against Fusarium sp.
AND Meloidogyne sp. on black pepper (Piper nigrum L.) in vitro

Fusarium sp. and Meloidogyne sp. are the primary causative agents of yellow leaf
disease in black pepper. The aim of this study was to isolate and select antagonistic
rhizosphere actinomycetes against Fusarium sp. and Meloidogyne sp. in the provinces
of Dak Lak, Dak Nong, and Gia Lai. Twenty rhizosphere actinomycete strains were
isolated herein. The study selected strain DSI1, which exhibited an inhibitory potency of
55.33% against Fusarium sp., and strain BM1, which demonstratedan anti - nematode
potency of 90.96% against Meloidogyne sp. All actinomycete strains also possessed
chitinase and protease activities. Strains DS1 and BM1 were identified using 16S rRNA
sequencing method, resulting in the scientific names Streptomyces parvus and
Nocardioides luteus, respectively.

Keywords: Fusarium sp., nematode, rhizosphere actinomyces, black pepper.
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ANH HUGNG CUA po PH, MOl TRUONG NUOI CAY
PEN SINH TRUGNG VA BOI KHANG CUA XA KHUAN
VGl NAM Colletotrichum sp. TRONG PIEU KIEN in vitro

V6 Thi Huéng Duong’, L& Nam Pé', Nguyén Phu Ding'’
'Trwong Pai hoc An Giang, Pai hoc Quéc gia Tp. HS6 Chi Minh

TOM TAT

Nghién ciru thure hién trong phong thi nghiém Truong Pai hoc An Giang nham khdo
sdt kha nang sinh truong doi khdng véi nam Colletotrichum sp. ciia xa khuan APAG ¢
cac do pH ciia méi trwong nudi cdy khdc nhau. Thi nghiém vé anh hieong cia do pH
méi truong nudi cdy lén sinh truong cia xa khudn dwoc bé tri hoan toan ngau nhién
gém 5 nghiém thue (pH 5, 6, 7, 8, 9). Két qua thi nghiém cho thd'y xa khudn APAG phat
trién phat trién tét nhat ¢ pH 7 (6.11 x 10" CFU/ml & 7 ngdy sau khi trai dia). Thi
nghiém vé anh hweéng cia d6 pH méi truong nudi cdy lén kha nang doi khdng véi
nam Colletotrichum sp. dwoc bé tri hoan todan ngdau nhién gom 6 nghiém thirc (pH 5,
6, 7.8, 9va doi churng - nuoc cat thanh trung). Két qua cho thcfy xa khudn nudi cd'y
& méi truong pH 5 - 6 ¢6 kha ning doéi khang manh nhdt (51,79% ¢ 12 ngay sau khi

thir doi khdng).

Tur khoa: Xg khuan, moi truong nuoi cay,

1. DAT VAN BE

Bénh than thu (thdi trai) do ndm
Colletotrichum sp. giy ra la bénh gay
thiét hai nghiém trong trong canh tac &t
va lam tén that tir 10 - 80% tong san
lugng Ot trén thé gii cling nhu Viét
Nam. Hién nay, thubc hoa hoc dang duoc
stt dung phd bién dé quan Iy bénh than
thu, nhung viéc str dung lién tuc dé khién
mam bénh hinh thanh tinh khang va lam
giam d6 an toan cho ndéng san. Van dé
mat can bang hé sinh thai, 6 nhiém moi
truong va nhat 1a anh hudéng dén sirc

Nguoi phan bién: PGS.TS. Nguyén Thi Thanh Xuan
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Colletotrichum Sp., sinh truéng, doi khdng.

khoé nguoi tiéu dung dang rat dugc quan
tam vi trai 6t thudng duoc ding truc tiép
ma khong qua ché bién.

Bién phdp sinh hoc st dung xa khan
dé quan 1y nam bénh dang dugc nghién
ctru va ap dung thoi gian gan day nham
thay thé bién phap hoa hoc (Doumbou va
cs., 2001). Mot s6 nghién ciru ghi nhan xa
khuan c6 kha ning quan 1y mot sé6 mam
bénh giy hai cy trong nhu: Xanthomonas
oryzae, Rhizoctonia solani (Lé Minh
Tuong va Ng6 Thi Kim Ngéin, 2014),
Phytopthora citricola (Haesler va cs.,
2008), kich thich sinh trudng va tao khang
sinh (Taechowisan va cs., 2009). Tuy



V6 Thi Hweéng Dwong va ctv.

nhién, xa khuin nuéi céy trén cac loai moi
truong & do pH khac nhau thi kha nang
sinh truéng va d6i khang ciing co thé khac
nhau (Nguyén Vin Giang, 2017). Xuét
phat tir thuc té trén, dé tai duoc thuc hién
nhim xac dinh d6 pH ctia mdi truong nudi
cdy dé nhan mat s va lam tang tinh khang
ndm cua xa khudn.

2. VAT LIEU VA PHUONG PHAP
NGHIEN cUU

2.1. Vit li¢u

Thi nghiém tién hanh trén xa khuéan
APAG - xa khuan phéan lap trong dét
trong Ot tai An Pht, An Giang va nim
Colletotrichum sp. gdy bénh than thu
trén Ot.

Méi trudong nudi cay xa khuan 1a moi
truong MS & cac do pH 5, 6, 7, 8, 9.

2.2. Phuong phap nghién ciru

2.1.1. Thi nghiém 1: khao sat sinh truong
ciia xa khuan APAG qua cac d6 pH cua
moi trudng nudi cay

B6 tri thi nghiém: thi nghiém duoc bd
tri theo kiéu hoan toan ngau nhién gbm 5
nghiém thic, 4 lan lap lai va mdi lan lap
lai c6 4 dia petri. Cac nghiém thtc trong
thi nghiém la moi truong MS & cac d6 pH
56,7,8,9.

Thir nghiém nudi xa khuan & cac do
pH moéi trudng khac nhau: nho 20 ul huyén
phi xa khudn vao dia petri chira 10 ml
moi truong MS véi cac do pH khac nhau
va str dung que cha thuy tinh phan bd déu
xa khuan trén bé mat dia, dé & diéu kién
phong dén khi ghi nhan chi tiéu.

Chi tiéu theo dbi: ghi nhan mat sé xa
khuan vao 2, 3, 4, 5, 6, 7 NSKC.

bém t,ét ca cac khuan lac xuét hién,
tinh mat s6 qua cong thuec:
aa+b.f+cy 1000
3 T ox
Trong do: F: mat s6 xa khuan géc.

a, b, c: s6 khuén lac dém duoc trén dia
O cac do pha loang a, B, v.

0, B, y: ndng d6 pha lodng tuong tmg
vGia, b, c.

x: sO pl rat cha 1én dia (pl).

2.2.2 Thi nghigm 2: khao sat kha ning ddi
khang v6i nam Colletotrichum sp. ciia xa
khuan APAG ¢ cic d6 pH mdi trudong
nudi ciy khac nhau.

B6 tri thi nghiém: thi nghiém duoc bd
tri theo kiéu hoan toan ngau nhién gdm 6
nghiém thirc, 4 lan lip lai. Cac nghiém
thitc trong thi nghiém 1a xa khuan nudi
trén moi truong MS ¢ cac do pH 5, 6, 7, 8,
9 va ddi chimg 1a nudc cét thanh tring.

Xa khuan duoc nudi trong méi truong
¢ cac do pH (cac nghiém thuc) trong 10
ngay, thu xa khuén va hiéu chinh vé& mat
s6 10®° CFU/ml dé d6i khang v6i nidm
Colletotrichum sp.

Thir d6i khang: nhung khoanh giy
thAim Whatman No 1 duong kinh 5 mm
da thanh tring vao dung dich huyén phu
xa khuan, dé rdo va dit vao dia petri chira
10 ml mdi truong PDA, ddi ching 1a mau
gidy tham nhung nuéc cat, khoanh nam
Colletotrichum sp. st dung véi duong
kinh 5 mm. Mau gidy thim xa khuan va
d6i chung dit ddi xing nhau qua khoanh
nam va cach khoanh ndm 30 mm.

Chi tiéu theo d6i: ban kinh vong vo
khuan; kha ning dbi khang ciia xa khuan.
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Ghi nhan chi tiéu mdi ngay bét dau tir
ngay thir 2 sau khi dbi khang dén khi tan
nam phét trién dén ddi chimg. Ghi nhan
chi tiéu bang cach dung thudc do ban kinh
vo khuén; do ban kinh tan ndm tir tdm
ndm phat trién vé phia tdim xa khuan va
d6i chimg dé tinh dugc HSPK qua cong
thirc cua Moayedi and Mostowfizadeh -
ghalamfasa (2009):

HSDK (%) = [(G1 - G2)/G1]*100
Trong do:
HSDK: hiéu suit ddi khang (%)

G1, G2: ban kinh tan nim phat trién
vé phia ddi chung, xa khuan

2.3. Phwong phap xir Iy s6 liéu

Str dung phan mém Microsoft Office
Excel va phan mém SPSS dé tinh toan va
xtr 1y s6 liéu. Phan tich ANOVA va phép
thit DUCAN dé so sanh su khac biét gitra
cac nghiém thuec.

3. KET QUA NGHIEN CUU VA
THAO LUAN
3.1. Kha ning sinh truwéng cia xa
khuin APAG ¢ cac d§ pH cia mdi
truong nudi cay

Két qua anh huong cua do pH moéi
truong nudi cay dén sinh truéng cua xa
khuan APAG duogc thé hién ¢ bang 1 va
hinh 1.

Bdng 1. Mt s6 ciia xa khuin APAG ¢ cdc dé pH moi truong nuoi cd'y

Nghiém Mat s6 xa khuan & cac thoi diém
thirc 2NSC 3NSC 4 NSC 5NSC 6 NSC 7 NSC
pH 5 3,44° 4,74° 5,05 5,21° 5,43° 5,51°
pH 6 4,51° 5,29% 5,65° 5,72° 5,78" 5,83¢
pH 7 6,63% 6,96° 7,55° 7,732 7,742 7,782
pH 8 6,17° 6,34" 6,61" 6,81° 6,85" 6,88"
pH 9 5,32° 5,76° 6,27" 6,29° 6,31° 6,36°

F - - . - - -
CV (%) 7,13 6,35 4,20 4,07 3,29 2,75

Ghi chu: trong cling mot cot cac s6 c6 cung chit theo sau giéng, nhau thi khéng cé su khac biét & mirc ¥ nghia
qua phép thir DUCAN. S6 liéu chuyén sang log10 khi xir ly thong ké. **: khac biét & muirc y nghia 1%.

O thoi diém 2 ngay sau cdy (NSC)
moi trudng & cac d6 pH déu xuat hién
khuan lac xa khuan véi mat sé c6 khac
biét vé théng ké ¢ ¥y nghia 1%. Cu thé ¢
d6 pH 7 (6,63) va do pH 8 (6,17) co mat
s6 cao nhét twong ung voi 53,11 x 10°
CFU/ml va 19,28 x 10° CFU/ml khéc biét
khong c6 y nghia théng ké va cao khac
biét c6 y nghia thong ké véi cac do pH
con lai. Mat sé xa khuan thép nhat & do
pH 5 (3,44) c6 mat sb twong Ung voi
0,03 x 10° CFU/m.
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O céc thoi diém 3 - 7 NSC, mat sb xa
khuan tiép tuc ting dan va khéac biét co y
nghia théng ké gitra cac do pH. Mat sb xa
khuén cao nhét van 1a d6 pH 7 véi mat s
tai cac thoi diém lan luot 14 0,92 x 107
CFU/ml; 3,57 x 10"; 5,39 x 10; 5,63 x
10" va 6,11 x 10’ (CFU/ml). 6 pH c6
mat s thap hon c6 khac biét 1a pH 8, thap
tiép theo 1a pH 9, thap tiép theo nira 1a pH
6 va mét s6 thap nhat, khac biét c6 y nghia
thong ké v6i cac mat sé khac pH 5.
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Hinh 1. Mat sé xa khuan APAG & dé pH méi trwong & 3 NSC
Qua két qua nhu trén co thé nhan thdy  vé&i nghién ctru Lé Thi Hién va cs. (2014)
d6 pH 7 1a thich hop nhit cho sy phat trién  mai truong co6 d6 pH trung tinh (pH = 7)
ctia xa khuan APAG. Két qua nay phtthop  1a thich hop cho xa khuan nhan mat sé.

3.2. Kha niing dbi khing ciia xa khuan APAG & cic d pH ciia mdi treong nudi
ciy véi nam Colletotrichum sp.
Bing 2. Bin kinh v6 khuin ciia xa khuin APAG ¢ cdc dp pH
cia moi trwong nudi cdy voi nam Colletotrichum sp.

B&n kinh vong vé khuan (mm) & cac thoi diém

Nghiém thirc
2 NSPK 4 NSPK 6 NSPK 8 NSDK 10 NSPK 12 NSPK
pH 5 21,33° 19,12° 18,62° 17,83° 16,79° 15,62°
pH 6 21,16° 17,62° 15,92° 14,87" 14,37° 13,83"
pH 7 21,26% 17,12° 15,42° 14,62" 13,79 13,37°
pH 8 21,22% 17,37 15,67™ 14,42° 13,92 13,29°
pH 9 21,17° 17,25 15,71 14,50° 13,58° 13,17°
pC 20,88° 15,54¢ 11,04¢ 6,33° 4,17° 0,79°
F *% *% *% *% *% *%
CV (%) 0,40 1,61 1,69 3,37 3,64 4,24

Ghi ch: trong ciing mot cot cac s c6 cuing chir theo sau gidng nhau thi khong co su khac biét ¢ muc y
nghia qua phép thir DUCAN. **: khac biét & mac y nghia 1%. NSDK: ngay sau dbi khang.

137



V6 Thi Hwéng Dwong va ctv.

Ban kinh v6 khuan (BKVK) cua xa
khuan APAG ddi v6i ndm Colletotrichum
sp., két qua bang 2 cho thiy nhin chung c6
khac biét c6 y nghia théng ké gitra cac do
pH moi truong nudi cdy va cac nghiém
thtc déu cao c6 khac biét so véi doi
ching (bang 2 va hinh 2).

O thoi diém 2 ngay sau d6i khang
(NSPK), BKVK cao nhit 1a d6 pH 5, 7 va
8 (21,33; 21,26 va 21,22 mm) khac biét
thong ké ddi véi do pH 6 va 9 (21,16 va
21,17 mm).

Giai doan 4 - 12 NSPK, BKVK déu
giam nhung d6 pH 5 van cao c6 khac biét
thong ké véi cac d6 pH con lai & muic ¥
nghia 1%. D6 pH moéi truong 6, 7, 8, 9
nhin chung khong khac biét nhau nhung
cao khac biét so véi ddi ching.

Hiéu suit d6i khang (HSPK), két qua
bang 3 cho thdy HSPK ting dan theo thoi
gian. O cac thoi diém, HSPK cta céc
nghiém thirc déu khac biét nhau co y
nghia thong ké. Nhin chung HSPK ciia
nghiém thirc pH 5 cao c6 ¥ nghia thong ké
so véi cac do pH con lai; nghiém thirc pH

6 co HKDK khong khac biét voi pH 5 ¢
thoi diém 4, 8 va 10 NSBK.

Hinh 2. Xa khuan rc ché nam & 12 NSBK

Bing 3. Hi¢u sudt déi khdng ciia xa khuin APAG 6 cdc dé pH
cia moi trwong nudi cdy voi nam Colletotrichum Sp.

Hiéu suét déi khang (%) & cac thoi diém

Nghiém thirc
2NSPK  4NSPK 6 NSDK 8 NSPK 10 NSPK 12 NSPK
pH 5 6,74% 19,922 32,21 37,60%° 43,75% 51,79%
pH 6 4,22° 17,42% 29,62° 40,35° 43,32° 48,83°
pH 7 5,67 13,17° 26,58° 39,17% 41,25% 47,11
pH 8 5,04° 15,33 28,10 38,19% 41,78% 46,80
pH 9 4,34° 14,28 28,35™ 38,58%" 40,35" 46,33°
F *% *% *% *% *% *%
CV (%) 15,45 16,06 5,47 4,74 5,19 3,37

Ghi chd: trong cling mét ¢t cac s6 ¢d cuing chir theo sau gidng nhau thi khdng c6 su khac biét & mic y
nghia qua phép thir DUCAN. **: khac biét & mac y nghia 1%.

Nhu vay, ¢ cac do pH khac nhap
BKVK va HSDK cua xa khuan APAG doi
véi nam Colletotrichum sp. déu c6 su
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khac biét. Pidu nay phu hop v6i nhan dinh
cia Demain (1974) cho rang sinh tong
hop chat khang sinh phuy thudc rat nhiéu
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vao pH méi truong; do pH tac dong truc
tiép dén tinh chit hé keo cua té bao, dén
hoat luc cta cac enzym va tac dong gian
tiép qua méi truong.

Tir két qua trén cho thdy xa khudn
APAG trén nudi cdy trén méi trudng cd
d6 pH tir 5 - 9 déu co kha niang d6i khang
véi ndm bénh. Tuy nhién, pH 5 - 6, xa
khuin APAG c6 kha ning d6i khang nim
bénh va tao ra ving BKVK 1a 16n nhat.
Két qua nghién ciru cua Hoang Thi Hong
va Nguyén Ngoc Phuong (2013) ciing cho
rang xa khuan tur rimg ngdp mén sinh chat
khang nam Fusarium sp. tot nhat khi nuoéi
cdy trén moi truong pH 5 - 6.

4.KET LUAN

Trong 5 d6 pH cua moi truong MS (5,
6,7, 8,9), pH 7 1a @6 pH phu hop nhit dé
nhan nudi xa khuan. Trong khi d6, d6i véi
nam Colletotrichum sp. thi xa khuan nuéi
ciy trong moi truong MS véi pH 5 - 6 ¢O
kha ning d6i khang manh nhét.
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ABSTRACT

Effects of culture medium pH on growth and antagonistic to Colletotrichum sp.
of actinomyces strain in vitro condition

Studies were conducted in laboratory of An Giang University to investigate the
ability of growth and antagonistic to Colletotrichum sp. of APAG actinomyces strain at
different pH of culture medium. Experiment on the effect of culture medium pH on the
growth of APAG actinomycetes was laid out randomize completle design with 5
treatments (pH 5, 6, 7, 8, 9). Results showed that APAG actinomycetes grew best at pH
7 (6.11 x 10" CFU/ml at 7 days after spreading). Experiment on the effect of culture
medium pH on the antagonistic to Colletotrichum sp. followed randomize completle
design with 6 treatments (pH 5, 6, 7, 8, 9 and control - SDW). The highest antagonistic
ability was found at pH 5 - 6 of the culture medium (51.79% at 12 days after culture).

Keywords: actinomyces, culture medium, Colletotrichum sp., growth, antagonistic.
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KHAO SAT KHA NANG DOI KHANG CUA XA KHUAN
POI VGI NAM Colletotrichum sp. GAY BENH
THAN THU HAI NHAN (Dimocarpus longan)

TRONG PIEU KIEN PHONG THi NGHIEM

Lé Minh Tuong'’, L& Minh Quan?, Lé Thi Ngoc Xuan'
lTruvc)’ng Néng nghiép, Truong Pai hoc Can Tho

2Phc‘)ng Néng nghiép va Phat trién néng thén huyén Binh Tén,
tinh Vinh Long

* E-mail lién hé: Imtuong@ctu.edu.vn

TOM TAT

Muc tiéu ciia nghién ciru la nham tim ra ching xa khudn cé kha nang doi khdng cao
véi nam Colletotrichum sp. gdy bénh than thw hai nhan. Két qua phdn ldp dwoc 105
chiing xa khudn tir dat tréng cdy nhdn ¢ mét sé tinh dong bang Séng Ciru Long. C6 19
trong tong s6 105 ching xa khudn phdn ldp thé hién khd ndng déi khdng véi nam
Colletotrichum sp. gdy bénh than thu hai nhin va 6 ching xa khudn (PP2-CT, BM9-VL,
VL7-PT, CT19-HG, CT35-HG va CT40-HG) cé kha néing doi khing cao véi ndm
Colletotrichum sp. thé hién qua ban kinh vong vo khudn 1ém lan lwot la 8,8 mm; 7,8
mm; 7,8 mm; 7,4 mm; 7,4 mm va 7,6 mm va hiéu sudt doi khang cao lan lwot la
57,33%; 51,11%; 52,44%; 49,78%, 50,22% va 50,22% ¢ thoi diém 7 ngay sau khi bo
tri thi nghiém. Kha nang phdn gidi chitin cia 6 ching xa khuan (PP2-CT, BM9-VL,
VL7-BT, CT19-HG, CT35-HG va CT40-HG) ciing duoc thuc hién trong diéu kién
phong thi nghiém véi 5 lan Igp lai. Két qua cho thay ching PP2-CT thé hién kha néng
phdn gidi chitin cao nhat théng qua bdn kinh vong phdn gidi I6n nhdt la 28,00 mm ¢
thoi diém 9 ngay sau khi cdy.

Tur khéa: bénh than thu hai nhan, Colletotrichum Sp., chitinase, xa khuan.

1. PAT VAN PE tac cdy nhan gap khong it nhirmg kho khan
trong d6 phai ké dén bénh than thu hai cay
nhan. Bénh than thu hai nhin do nidm
Colletotrichum spp. gy ra va bénh c6 thé
giy hai nhidu bd phan cua cdy nhin nhu
14, chdi non, hoa va trai non. Nim
Colletotrichum spp. 1a loai nim ky sinh da
Nawdi phan bién: TS. Pang Nguyét Qué ky chu va bao tr ndm c6 thé phat tan trong

O dbéng bang Séng Cuu Long
(PBSCL), cdy nhin dugc trong & tat ca
moi noi do diéu kién dat dai va khi hau
thuan 191 cho cay nhan phat trién. Do anh
huong cua bién d6i khi hau nén viéc canh
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nuodc va lan sang nhiing tan 14 va trai cay
(Agrios, 2005). Bé phong trir bénh nong
dan thuong phun thudc hoa hoc vi thé giy
anh xdu dén stc khoe cta con ngudi va
moi truong (Backman et al., 1997). Do
do, viéc ap dung cac bién phdp sinh hoc
rat can thiét dé bao vé sirc khoe ctia ngudi
néng dan, suc khoe cuia ngudi st dung va
han ché 6 nhidm méi trudng. C6 nhiéu
nhom vi sinh vat d6i khang voi ndm giy
bénh hai cdy trong trong d6 xa khuan
(Actinomycetes) la nhoém vi sinh vat dang
duoc quan tdm nghién clru v6i nhitng co
ché ndi bat nhu cd kha nang tiét ra chat
khéng sinh (streptomycin, validamycin,
kasugamycin, gentamycin...) dé tc ché
mam bénh, c6 kha ning tiét ra cac enzyme
ngoai bao nhu: chitinase, glucanase,
cellulase,... nhdm canh tranh, ky sinh mam
bénh dé chdng lai cic tic nhan gy hai
cdy trong (Silvia et al., 2008; Palaniyandi
et al., 2013). Cac nghién clru gan day da
chi ra rang xa khuan c6 tiém ning rat 16n
trong quan 1y bénh than thu trén nhiéu loai
ciy trong nhu: trén 6t (P Vin Sir va Lé
Minh Tuong, 2016), trén xoai (Nguyén
Hong Qui va Lé Minh Tudng, 2016), trén
sen (L& Minh Tuong va P6 Vin St
2016), trén gac (Lé Minh Tuong, 2014)...
C6 thé thiy rang, viéc ing dung xa khuan
dé phong tri bénh than thu hai ciy nhéin
dang 1a bién phap c6 nhiéu trién vong va
than thién v&1 moi truong.

Trong nhom vi sinh vat co lgi thi xa
khuan 1a nhém co trién vong véi nhimng
dac diém nodi bat nhu tiét ra nhiéu chat
khang sinh, tiét ra cac enzyme ngoai bao
(chitinase, glucanase, protease, lipase...).

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu

- Ngudn nidm Colletotrichum sp.:
dong ndm Colletotrichum sp. gay bénh
than thu trén nhan gidng IDO thu thap tai
huyén Lai Vung, tinh Bong Thép va la
dong c6 kha ning giy bénh ning nhat
trong 12 dong phan 1ap dugc.

- Ngudn xa khuan: cac chung xa khuan
ding trong thi nghiém duoc phan lap tir dat
vuon trong nhan cua nong dan ¢ mot sd
tinh PBSCL. Thu nhitng miu dat & goc
cia cdy nhan vdi do sau tr 10 - 20 cm &
nhitng vudn khéc nhau. Mdi miu dat duoc
cho vao ting tdi nylon riéng va mang veé
phong thi nghiém tién hanh phan lap theo
phuong phap ctia Hsu va Lockwook (1975).

2.2. Phuwong phap nghién ctru

2.2.1. Khdo sdt khd néing doi khdng ciia
xg khudn phéan Igp tiv dit doi véi nim
Colletotrichum sp. gdy bénh thdn thu hai
nhdn trong diéu kién phong thi nghiém

* Tién hanh thi nghiém: thi nghiém
dugc bo tri hoan toan ngiu nhién véi 5 lan
1ap lai. Nhitng chung xa khuan thi nghiém
duoc nudi cdy trong méi trudng MS trong 6
ngay, x4c dinh mét sb va chuyén vé huyén
phi xa khuén cin dung 1a 10° CFU/mI.
Dong nam Colletotrichum sp. (gay bénh
than thu hai nhan Ido) duoc nudi ciy
trong moi truong PDA trong 6 ngay.

* Cach thie hién: khoanh khuan ty
nam Colletotrichum sp. c6 duong kinh
5 mm duogc dat vao gitra dia petri c6 chua
10 ml méi trudng PDA. Khoanh gidy
thAim c6 duong kinh 5 mm dugc tim
huyén phii cac ching xa khuan thi nghiém
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dugc dit dbi xtmg v6i khoanh khuan ty
ndm va cach thanh dia 1 cm. O nghiém
thirc d6i ching thi thay khoanh gidy tham
tam xa khudn bang khoanh gidy thdm tam
nudc cat thanh tring.

* Chi tiéu theo ddi: do ban kinh vong
v6 khuan & cac thoi diém 3, 5 va 7 ngay
sau khi bd tri thi nghiém.

Tinh hiéu suit dbi khang & cac thoi
diém 3, 5 va 7 ngay sau khi bd tri thi
nghiém theo cong thirc cua Palanayandi et
al. (2013) nhu sau:

BKTNdc - BKTN x k

HSDK (%) = x 100

BKTNdc

Trong dé: BKTNdc: ban kinh tan nam
& nghiém thtrc ddi ching.
BKTN x k: ban kinh tan nim & nghiém
thirc chiing xa khuan.

2.2.2. Khio sdt khd ning tiét enzyme
chitinase phdn gidi chitin cua cdc ching
xa khudn trén méi truong thach

* B tri thi nghiém: thi nghiém duoc
bé tri hoan toan ngau nhién véi 5 lan lap
lai trong diéu kién phong thi nghiém

* Tién hanh thi nghiém: nhiing chung
xa khuan thi nghiém duoc nudi cay trong
moi truong MS trong 6 ngay, xac dinh
mat s6 va chuyén vé huyén phi bao tir xa
khuan 1a 10° CFU/ml.

* Cach thuc hi¢gn: dung kep chuyén
dung cho céc khoanh gidy tham c6 duong
kinh 5 mm vao dung dich huyén phi xa
khuan mat s6 10° CFU/ml. Sau d6, dt cac
khoanh gidy tham 1én dia petri c6 chua
10 ml moéi truong chitin agar thanh 2 diém
cach déu nhau (mdi diém twong tng 1
khoanh gidy thdm chea 1 chung xa
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khuan). Sau do, cac dia petri thi nghiém
dugc dat & diéu kién nhiét do khoang
28°C. Xac dinh hoat tinh enzyme chitinase
& tiing thoi diém ghi nhan chi tiéu bing
cach trang bé mat dia thach bang thudc
nhuém Lugol (2 g KI +1 g I, + 100 ml
nude cat), d6 bo phan dung dich Lugol
thira va trang bé mat agar lai voi nuéc.

* Chi tiéu ghi nhgn: do ban kinh vung
khéng bat mau thudc nhuém Lugol la
vong phan giai chitin ¢ cac thoi diém 3, 5,
7 va 9 ngay sau bé tri thi nghiém.

2.3. Xir Iy s ligu

Tat ca sb liéu dugc xir 1y bang phan
mém Microsofl Office Excel. Phan tich
bang phan mém thdng ké MSTATC qua
phép thir Duncan.

3. KET QUA VA THAO LUAN
3.1. Kha niing d6i khing ciia xa khuén
d6i véi nam Colletotrichum sp. gay bénh
than thw hai nhin trong diéu Kkién
phong thi nghiém

Két qua da phan lap dugc 105 chung
xa khuan tir dat vuon trdng cdy nhin ¢
mot s6 tinh PBSCL. Qua danh gi4 nhanh
kha ning d6i khang ctia 105 ching xa
khuan da chon dugc 19 chung xa khuin
thuc sy thé hién kha ning dbi khang véi
nam Colletotrichum sp. théng qua chi tiéu
ban kinh vong vo khuan (BKVVK) va
hiéu suat d6i khang (HSPK). Kha ning
d6i khang cta 19 ching xa khuan véi ndm
Colletotrichum sp. dugc trinh bay ¢ bang
1 (BKVVK) va bang 2 (HSDK).

* Bdan kinh vong vé khuan: két qua vé
béan kinh vong v6 khuan ciia cc ching xa
khuan dbi v6i ndm Colletotrichum sp. gay
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bénh than thu hai nhan duogc trinh bay ¢
bang 1. O thoi diém 3 ngdy sau khi bd tri
thi nghiém (NSBT), chung PD2-CT co
BKVVK la 20,2 mm tuy khong khac biét
so voi chiung CT17-HG (19,8 mm) nhung
cao hon va khac biét c6 ¥ nghia thng ké
s0 voi cac chung xa khuan thi nghiém con
lai. O thoi diém 5 NSBT, chung PD2-CT
van cho BKVVK cao nhit 1 10,4 mm, ké
dén 12 1a 4 chung BM9-VL, VL7-DT,
CT35-HG va CT40-HG c¢6 BKVVK lan
luot 1a 8,8 mm; 8,0 mm; 8,4 mm va 8,0 mm

tuy khong khéc bi¢t so voi chung CT19-HG
(7,8 mm) nhung cao hon va khac biét co y
nghia thong ké so vdi cac chung xa khuan thi
nghiém con lai. Dén thoi diém 7 NSBT,
chung PD2-CT vén thé hién kha niang dbi
khéc cao nhét véi BKVVK 16n nhét la
8,8 mm; ké dén 1a 5 ching BM9-VL,
VL7-DT, CT19-HG, CT35-HG va CT40-HG
c6 BKVVK lan luot 1a 7,8 mm; 7,8 mm;
7,4 mm; 7,4 mm va 7,6 mm cao hon va
khac biét co ¥ nghia thong ké so véi cac
chung xa khuan thi nghiém con lai.

Bing 1. Bdn kinh vong vé khudn ciia cdc chiing xa khudn
doi voi nam Colletotrichum sSp. ¢ cdc thoi diém 3, 5 va 7 ngay
Sau khi bo tri thi nghiém

Ban kinh vong vo khuan (mm) & cac th&i diém khao séat

STT Xa khuan
3NSBT 5NSBT 7 NSBT
1 BM3-VL 17,8% 6,4% 4,65
2 BM9-VL 18,6 8,8" 7,8°
3 LV3-DT 13,8° 6,6% 4,6%%
4 LV5-DT 12,0 6,0%" 4,0%¢
5 LV7-DT 11,6" 8,0° 7,8
6 LV9-DT 12,29% 5,69 2,89
7 LV10-BDT 12,8" 6,0%" 3,00
8 LV11-DT 16,6¢ 3,20 4,4%%
9 LV15-DT 18,6 6,4% 5,4°
10 LV19-DT 11,8% 6,0%" 3,899
11 CT3-HG 12,4" 5,899 3,6°9
12 CT4-HG 14,4° 6,4% 4,6%
13 CT5-HG 17,6% 6,8 3,6°™
14 CT11-HG 17,8% 6,8 4,2
15 CT17-HG 19,8% 6,4% 5,2%
16 CT19-HG 11,4" 7,8 7.4
17 CT35-HG 13,4°" 8,4° 7.4
18 CT40-HG 9,4™ 8,0° 7,6
19 PD2-CT 20,22 10,4% 8,8%
Mcrc y nghia * * *

CV (%) 8,00 14,59 26,10

Ghi ch: cac s6 trong cling mot cot theo sau boi mot hogc nhiéu chir cai gidng nhau thi khong khac biét
qua phép kiém dinh Duncan.*: khac biét ¥ nghia 5%. NSBT: ngay sau khi bé tri thi nghiém.
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* Hiéu sudt doi khdng: & thoi diém 3
ngay sau khi bd tri thi nghiém, chung
PP2-CT c6 HSDK cao nhat 1a 41,91%; ké
dén 1a ching CT17-HG c6 HSPK Ia
37,15% tuy khong khéc biét c6 y nghia
thdng ké so v6i ching LV3-DT (34,28%)
nhung cao hon va khac biét cd y nghia
thong ké so v6i cac ching xa khuan thi
nghiém con lai. O thoi diém 5 NSBT,
ching PD2-CT van cho HSPK cao nhit 1a
47,06%; ké dén 1a 2 ching BM9-VL va
LV7-DT c¢6 HSDK lan luot 1a 42,94% va
42,36% tuy khong khac biét so voi ching

CT19-HG (40,00%) nhung cao hon va
khac biét co ¥ nghia thong ké so voi cac
chung xa khuan thi nghiém con lai. Tai
thoi diém 7 NSBT, ching PD2-CT van thé
hién kha ning d6i khac cao véi nim
Colletotrichum sp. giy bénh than thu hai
nhén théng qua HSPK cao nhat 1a 57,33%;
ké dén 1a 5 ching BM9-VL, VL7-BT,
CT19-HG, CT35-HG va CT40-HG véi
HSDK lan lugt 1a 51,11%; 52,44%;
49,78%; 50,22% va 50,22% cao hon va
khac biét co ¥ nghia thong ké so voi cac
chung xa khuan thi nghiém con lai.

Bdng 2. Higu sudr déi khang ciia cac chiing xg khuan dai véi nam Colletotrichum sp.
o cac thoi diem 3, 5 va 7 ngay sau khi ba tri thi nghiém

Hiéu suat déi khang (%) & cac NSBT

STT Xa khuén

3NSBT 5NSBT 7 NSBT
1 BM3-VL 26,67° 35,29¢ 45,78¢
2 BM9-VL 24,76°% 42,94° 51,11°
3 LV3-DT 34,28 37,06 42,22%
4 LV5-DT 16,19" 35,29¢ 43,55%
5 LV7-DT 19,05¢ 42,36" 52,44°
6 LV9-DT 13,33' 38,24° 42,22%
7 LV10-BDT 13,34 35,29¢ 40,00°
8 LV11-DT 18,10° 16,47 41,33°
9 LV15-DT 29,52¢ 36,47° 48,00°
10 LV19-DT 13,33 37,65% 41,78°
11 CT3-HG 16,19" 36,47 41,78°
12 CT4-HG 26,67° 31,17° 44,00
13 CT5-HG 32,38° 38,83° 44,00
14 CT11-HG 16,19" 36,47 43,11%
15 CT17-HG 37,15° 35,29¢ 48,00°
16 CT19-HG 15,24" 40,00™ 49,78"
17 CT35-HG 27,62° 39,41° 50,22°
18 CT40-HG 9,52 38,83° 50,22°
19 PD2-CT 41,91° 47,06% 57,332

Mtrc y nghia * * *
CV (%) 18,62 10,13 6,12

Ghi ch: cac s6 trong cling mot cot theo sau boi mot hogc nhiéu chir céi giong nhau thi khong khac biét
qua phép kiém dinh Duncan.*: khac biét ¥ nghia 5%. NSBT: ngay sau khi bo tri thi nghiém.
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Tom lai, qua két qua bang 1 va bang
2 cho thdy 6 chung xa khuan PD2-CT,
BM9-VL, VL7-DT, CT19-HG, CT35-HG va
CT40-HG ludn thé hién kha ning ddi
khang cao voi nAm Colletotrichum sp. gay
bénh than thu hai nhan thong qua ban kinh
vong v6 khuan cao va hiéu suat d6i khang
cao va kéo dai dén thoi diém 7 ngay sau
khi b tri thi nghiém. Do d6, 6 ching xa
khuén trén dugc sir dung cho thi nghiém
tiép theo.

3.2. Kha niang phan giai chitin cia cac
chiing xa khuin trong diéu ki¢n phong
thi nghiém

Két qua danh gia kha niang phan giai
chitin cia 6 ching xa khuan (PP2-CT,
BMO-VL, VL7-bT, CT19-HG, CT35-HG va
CT40-HG) duoc thé hién qua bang 3. O
thoi diém 3 NSBT, ca 6 chung xa khuén
thi nghiém déu c6 kha ning phan giai

chitin, trong d6 2 chung PD2-CT va
CT19-HG thé hién kha ning phan giai
chitin cao nhit véi ban kinh vong phan
giai (BKVPG) lan luot 13 13,50 mm va
12,80 mm 16n hon va khac biét c6 y nghia
théng ké so voi cac chung xa khuan thi
nghiém con lai. O thoi diém 5 NSBT va
7 NSBT, cic ching xa khuin déu co
BKVPG ting va 2 chung PD2-CT va
CT19-HG véin cho BKVPG cao nhét lan
luot 1a 17,13 mm va 16,88 mm (& thoi
diém 5 NSBT); 23,00 mm va 22,13 mm
(¢ thoi diém 7 NSBT) 16n hon va khac
biét c6 ¥ nghia thong ké so véi cac
chung xa khuan thi nghiém con lai. bén
thoi diém 9 NSBT, ching PP2-CT thé
hién kha nang phan giai chitin cao nhat
thong qua BKVPG 16n nhét 1a 28,00 mm
cao hon va khac biét co y nghia thong ké
so v6i cac chung xa khuan thi nghiém
con lai.

Bing 3. Bdn kinh vong phén gidi chitin ciia cdc chiing xa khudn trién vong
o thoi diém 3, 5, 7 va 9 ngay sau khi bo tri thi nghiém

Ban kinh vong phan giai chitin (mm)

Chuiing xa khuan

3NSBT 5NSBT 7 NSBT 9 NSBT
LV7-DT 10,50° 14,63° 20,25" 23,25°
PD2-CT 13,50% 17,132 23,00% 28,00%
BM9-VL 7,50° 10,63 15,00° 19,50°
CT19-HG 12,80° 16,88° 22,132 26,13°
CT35-HG 10,13° 13,63 18,63° 21,63°
CT40-HG 10,25° 12,88° 18,00° 21,13¢
ML’PC y nghi'a *% *% *% *%
CV (%) 4,94 3,91 3,85 2,92

Ghi chu: cac gia tri trong cing mét cot dugc theo sau béi mot hay nhiéu chir cai giong nhau thi khong
khac bict ve mat thong ké qua pheép kiem dinh Duncan. **: khac bi¢t c6 y nghia ¢ mac 1%. NSBT: ngay
sau khi bé tri thi nghiém.

Nhu vay, qua két qua & bang 3 cho thay
ca 6 ching xa khuan thi nghiém déu thé
hién kha ning phan giai chitin v6i nhiéu
murc d§ khac nhau. Bén canh d6, 6 ching xa

khuan trén ciing thé hién kha niang doi
khang cao v6i ndm Colletotrichum sp. gay
bénh than thu hai nhan thong qua ban kinh
vong vo khuédn cao (bang 1) va hiéu suit
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dbi khang cao (bang 2). Kha ning dbi
khang cua cac ching xa khuan nay c6 thé
duoc giai thich 1a do kha nang tiét ra mot
s6 enzyme pha v& vach té bao nim gy
bénh. Thanh phan quan trong trong vach
té bao ndm bénh chinh 1a chitin nén khi st
dung cac ching xa khuin nay thi enzyme
chitinase s€ phat huy tdc dung phan huy
chitin 1am phé v& vach t& bao nam bénh.
Theo Taechowisan et al. (2003) cho ring
kha niang tc ché ndm cua xa khuin nho
kha ning tiét enzyme chitinase pha huay
véach té bao nim. Enzyme chitinase duoc
sinh tong hop tir chung xa khuan
Streptomyces hygroscopicus cé kha nang
ph& huy va lam bién dang vach té bao cia
nam Colletotrichum gloeosporioides va
Sclerotium rolfsii (Prapagdee et al., 2008).
Theo Lee et al. (2012) di bao cdo rang
chung xa khuan Streptomyces cavourensis
SY224 ¢6 kha nang tiét cac loai enzyme
bao (chitinase, B-1,3-glucanase,
lipase, protease) gy trc ché su ndy mam
bao tir nam Colletotrichum gloeosporioides.

ngoai

4. KET LUAN VA PE NGHI
4.1. Két luan

- 6 ching xa khuan (PD2-CT, BM9-VL,
VL7-BT, CTI19-HG, CT35-HG va
CT40-HG) thé hién kha ning ddi khang
cao voi nam Colletotrichum sp. gay bénh
than thu hai nhan trong tong s 105 ching
xa khuan phan lap duoc trén ving dat
trong nhén & khu vuc DPBSCL.

- Ching xa khuén PP2-CT thé hién
kha nang phan giai chitin cao thong qua
ban kinh vong phan giai cao nhét trong s6
6 chung xa khuén thi nghiém.
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4.2. Pé nghi

Danh gid kha ndng phong tri bénh
than thu hai nhan cua ching xa khuén
PD2-CT & diéu kién nha ludi.
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ABSTRACT

Assessment of antibacterial activity of actinomycetes isolates on Colletotrichum sp.
causing anthracnose disease on Longan (Dimocarpus longan)
in Laboratory condition

The objective of this research was to find out the actinomycetes isolates able to
antagonize with Colletotrichum Sp. fungus causing anthracnose disease on Longan. One
hundred and five actinomycetes isolates were collected from Longan field in some
provinces of Mekong Delta. There were 19 of 105 actinomycetes isolates in total
presented antagonistic activity against Colletotrichum sp. causing anthracnose disease
on Longan and 6 actinomycetes isolates (PP2-CT, BMY9-VL, VL7-DT, CTI19-HG,
CT35-HG and CT40-HG) showed higher stabler antagonistic ability with radiuses of
inhibition zones reaches 8.8 mm; 7.8 mm; 7.8 mm; 7.4 mm; 7.4 mm and 7.6 mm
respectively and antagonistic efficacy reaches 57.33%,; 51.11%,; 52.44%, 49.78%;
50.22% and 50.22% respectively at 7 days after co-culture. The chitin degradation
potential of 6 actinomycetes isolates (PD2-CT, BMY9-VL, VL7-DT, CT19-HG, CT35-HG
and CT40-HG) were examined under laboratory conditions with 5 replications and the
results indicated that, PD2-CT isolate had expressed the chitinlytic activity, with the
chitin lyses halo radius of 28.00 mm at 9 days after testing.

Keywords: actinomycetes, anthracnose disease on Longan, Colletotrichum sp., chitinase.
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PHAT HIEN NAM Pestalotiopsis sp.
GAY BENH BOM LA TREN LAN Dendrobium spp.

Huynh Thi Hong Phan'2, Tén Thi Kim Thoa'?,

Tran Thi Van?, V6 Thi Thay Hué?,
Lé Pinh D6n'?, Bui Cach Tuyén?
! Khoa Khoa hoc Sinh hoc,

Trwong Pai hoc Néng Lam Tp. H Chi Minh

1. DAT VAN BE

Chi Dendrobium tén tiéng Viét 1a lan
hoang thao, dugc Olof Swartz mo ta lan
dau trén Nova Acta Regiae Societatis
Scientiarum Upsaliensis vao nam 1799.
Chi nay c6 1148 loai dugc cong nhan, Viét
Nam c¢6 107 loai thudoc chi Dendrobium
phan b6 & cac ving nui tr Bac vao Nam
va mot sb dao ven bién. Cay dugc bao cao
bi tn cong bdéi mot s6 loai nam, gay ra
nhiéu tridu chung khic nhau nhu bac 14,
d6m 14, thdi than, gi sit va bac 14 hoa. Cac
nghién ctru trude day da chi ra tdc nhan
gy bénh trén lan thudc vé cac chi nim
Fusarium (gay bénh dém vang, hoi ching
héo), Colletotrichum (gay bénh than thu),
Phytophthora (gdy bénh ddém 13, loét
than), Alternaria (gay bénh thdi den, dém
den) (Sarsaiya va ctv., 2019; Agrios,
2005). O nghién ctu ndy, nam
Pestalotiopsis sp. dugc phat hién la tac
nhan gy bénh dom nau trén 14 ciy lan.
Chi ndm nay duoc bao céo 1a gy bénh
d6m 1a trén Codiaeum variegatum

Nguoi phan bién: PGS.TS. Trinh Xuan Hoat
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2 Phong Chan doan bénh céy trong,

Vién Céng nghé Sinh hoc va Méj trirong,
Trwrong Dai hoc Néng Lam Tp. H6 Chi Minh

(Khalilabad va ctv., 2022), bénh dém 1a
xam trén Cocos nucifera L. (Bhuiyan va
ctv., 2021), dém 14 trén Sorghum bicolor
(Fan va ctv., 2021) va cac bénh thdi nhiin,
chét choi, chay ngon va bénh trén trai sau
thu hoach. Dya trén gid tri kinh té ma lan
nay mang lai, muc dich nghién ctru 1a tim
hiéu vé tac nhan gdy bénh dém 14 cho
Dendrobium spp.

2. VAT LIEU VA PHUONG PHAP
2.1. Thu thip ngudn miu cho nghién ciru

Khao sat 30 cay lan Dendrobium spp.
tir thang 10/2022 dén 3/2023 & vuodn lan
tai thanh phé HO Chi Minh (10°55°08.2”N
106°40°05.2”E). Triéu ching bénh 1la
nhitng ddm tron mau nau den dén den, co
quang vang xung quanh, d6i khi nhiéu
ddm xuét hién tao thanh cum va gay bién
dang bé mit 14. L& c6 ddm bénh dugc 1am
sach v6i gidy tham, cit thanh 2 - 3 manh
(4 cm?/manh), khir tring cac manh cit voi
Ethanol 70° trong 30 gidy va NaClO 1%
trong 2 phat. Tiép tuc rira qua ba lan nudc
vO trung, cit nho thanh manh 1 cm?, 1am
kho va dat 1én dia thach WA. Sau 3 ngay,
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cit khdi thach nim tai vung phat trién dat
sang moi truong PDA, u & 25°C trong
diéu kién tbi. Sau 7 ngay, chon cac mau
ndm tuwong ddng vé hinh thai cua
Pestalotiopsis sp., bao quan trén PDA
nghiéng & 10°C va bng cryo tube 1,5 ml.

2.2. Nhin dién hinh thai cic miu nim
phan lap

Cac ching nim dugc quan sat va nhan
dién duya trén kich thudc va hinh dang bao
ttr, kich thudc va sb lugng phﬁn phu day
va dinh, s lugng vach ngin va mau sic
cac té bao trung tdm cua bao tir. Cac hinh
thai vi thé dugc quan sat bang phuong
phap i ndm trén lame (McKenzie, 2008)
va cac tai liéu tham khao cua Zhang va
cong su (2021).

2.3. Kiém tra kha ning giy bénh

Thir nghiém trén cdy lan sach bénh
lay tir cAy mo khoe manh theo chu trinh
cia Koch. Huyén phu bao tir 10° bao
ti/ml dwoc chudn bi tir tan ndm 7 ngay
tudi. Cay duoc vé sinh sach va khir tring
bé mat bang Ethanol 70° trong 30 gidy.
St dung 6ng tiém vo tring duong kinh
kim 0,7 mm dé tao vét thuong trén 14
(3 diém/14). Thi nghiém bd tri ngiu nhién
gdm 3 nghiém thirc, (1) nghiém thirc co
vét thuong (ching 4 cy voi 5 pl huyén
phu bao t/diém ching), (2) nghiém thirc
khong c6 vét thuong (ching 4 cay véi 5 pl
huyén phu bao ti/diém chung), (3) nghiém
thire ddi chimg c6 va khong ¢ vét thuong
(ching 2 cdy v6i 5 pl nudc cit vo
tring/diém chung). Pat cac hop ching
duoc tao 16 thoat khi va giir am béng nudc
cat vo trung 12 gio sang ti, 25°C. Theo

ddi céc tri¢u ching trong vong 30 ngay. Ti
1¢ vét bénh (TLVB, %) = sé diém chung
c6 tridu chimg/tong diém ching. La c6
diém bénh duoc nhuém mé hoc (Chia-Lin
va ctv., 2010) dé quan sat cic dic diém
c4u trac khi ndm xam nhiém.

2.4. Anh huéng cia nhiét d dén su
sinh trwéng ciia nam Pestalotiopsis sp.

Maéi trudng PDA duoc chon dé  trong
t6i & cac khoang nhiét do 15°C, 20°C,
25°C, 30°C va 35°C. Phép do su sinh
truong dugc thuc hién bang trung binh 2
phép do mdi nira dia voi 3 dia lap lai.

2.5. Xir Iy s6 liéu

Phin mém minitab 2010 dugc sur
dung dé phan tich théng ké. Dit liéu duoc
sip xép trong Microsoft Office Excel
2010. Str dung thiét ké hoan toan ngiu
nhién va dir liéu dugc phan tich phuong
sai mot chiéu véi p < 0,05 duogc coi la ¢ ¥
nghia thong ke.

3. KET QUA VA THAO LUAN
3.1. Pic diém hinh thai Pestalotiopsis sp.
Dya trén dic diém hinh thai, nim
chung phan lap 1V-1579, IV-Af, 1V-Ao,
IV-V, IV-Vb di dugc x4c dinh 1a ndm
Pestalotiopsis sp. Triéu ching bénh la
cac vét ddm 1a dic trung boi cac ddm nau
den dén den, c6 dang hinh tron dén oval,
doi khi hinh dang khong xac dinh. Kich
thuéec vét ddm 2 - 5 mm, thuong co
quang vang nhat bao quanh, phan trung
tam d6i khi 16m xudng hozc 16i 1én. Mt
sau cO thé co cac mang tring bao quanh
dém (hinh 1A).
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IV-1579 IV-Af

IV-Ao

lREAL

IV-v IV-Vb

Hinh 1. Triéu chirng bénh dém la va dic diém hinh thai Pestalotiopsis sp.

(A: ddm 14 trén Dendrobium spp., thanh bar = 1 cm. B: tdn ndm hinh canh hoa cé vong sinh trwdng gon
séng (PDA, 7 ngay). C: bao t&r dang bau gém 3 té bao trung tam mau vang nau, té bao day va té bao dinh
¢6 cac phan phu trong suét, thanh bar = 25um, 40X.

Trung binh tan ndm dat duong kinh
90 mm sau 6 - 8 ngay trén mdi trudong
PDA & 25°C trong diéu kién t6i. Mt trén
tan ndm c6 ba vong sinh truéng gon song
mau trang kém theo céc tui dich bao tir
mau den tai phﬁn thép hon, mat dudi tan

nam c6 mau vang nhat (hinh 1B). Trung
binh duong kinh tan nam dat 37 + 2,6 mm
sau 3 ngay dau, tir ngay th tu sinh truong
thém 7,4 £ 2,9 mm/ngay, chung IV-Af va
IV-Vb c6 toc do sinh truong nhanh nhat
(bang 1).

Bing 1. Toc dp sinh truéng ciia nam trén PDA va kich thuéc bao tir

Téc d6 sinh trwéng

Kich thwéc bao tor

Ching ném (mm/ngay) (n =30, pm)
IV-1579 80x15 20,6 +£24x69+1,2
IV-Af 6,5+£0,8 20,7+2,6x6,4+0,7
IV-Ao 8,0+1,3 21,2+18x76+14
V-V 8,1+13 21,0+£18x7,4+14
IV-Vb 6,2+04 22,3+28x6,4+13
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Bing 2. Ti Ié phdt bénh va dwong kinh vét bénh nhén tao

CVT KVT
7 NSC 14 NSC 7 NSC 14 NSC

TLVB (%) 25% 100% 0% 42%
DKTB (mm) 2,0+0,0 2,2+0,2 0,0+0,0 1,8+0,2

Céc tii dich bao tir cé hinh clu dén
qué 1é, ntra chim trong giot tiét trong sudt,
kich thudce 100 - 550 um (n = 30). Cac tui
dich bao tr nay hinh thanh tai ria cia vong
sinh truéng, xuat hién tir ngay thir 13 - 21

(hinh 2). Bao tir cia chung IV-1579 xut
hién sém nhét, trong khi bao tir cia chung
IV-V va IV-Vb xuét hién mudn nhét, sau
21 ngay cdy.

i

-..‘

"
..'
. o
»
.

..

Hinh 2. Dac diém hinh thai chung IV-1579

(a: tdn ndm hinh canh hoa cé vong sinh trwdng gon song (PDA, 14 ngay).

b: i dich bao tlr mau den thanh bar = 500 um. C: soi ndm trong sudt, phan nhanh, khéng cé vach ngén.

d: Conidiogenous. E: bao ttr va cac hat bao t& hinh cau.
C - e: nhudm véi tryban-blue 0,02%, thanh bar = 25um)

Soi ndm trong sudt, khong c6 vach
ngan, duong kinh 3,5 £ 1,2 um (n = 30).
Thé binh két thanh cum, bi tiéu giam
thanh cac bao tir vo tinh, t& bao phu hinh
try, ro1 rac, thanh mong (hinh 2). Bao tir cia
nam ching dang hinh bau gdm nam té bao
ngin cich boi vach ngin mong, véi ba té

bao trung tdm cé mau vang nau (IV-1579
c6 hai té bao ¢ dudi tdi hon trong khi cac
ching con lai ¢6 mau té bao trung tim
déng nhét), mot té bao dinh hinh nén va té
bao day trong sudt co dinh phan phy hinh
4ng (hinh 1C). Bao tir nim ching c6 kich
thude trung binh 21,2 £ 0,7 X 7 £ 0,7 um,

151



Huynh Thi Hong Phén va ctv.

té bao dinh c6 duy nhat mot phan phu
(6,4 + 1,2 um, n = 50), phan té bao day cd
dinh hai dén ba phan phu hinh éng, da sb
14 ba (15,3 + 10,0 um, n = 50). Khong tim
thay chlamydospores.

3.2. Kiém tra kha ning giy bénh

Chung IV-1579 c6 thoi gian sinh
bao tar sém nhat va dugc chon dé kiém
tra kha ning gdy bénh. Tit ca cac thu

nghiém c6 vét thwong (CVT) déu c6
triéu chung dién hinh ctua bénh dom 1a.
Ban diu 1a nhirng vét bénh c¢6 nudc,
phdng nhe xung quanh vét thwong nhan
tao, sau d6 duong kinh vét bénh 16n dan
va tao thanh cac vét dém den dudng
kinh trung binh (PKTB) 2,2 mm ¢ 14
ngay sau ching (NSC). Céc thtr nghiém
khong vét thuong (KVT) cho ti 18 nhiém
bénh 1a 42% & 14 NSC (bang 2).

Hinh 3. Thir nghiém kiém tra phat bénh déi v&i chang IV-1579 sau 14 ngay

(a: d@&m den trén 1a CVT. B: dbi chirng CVT. C: ddm den cé quang vang nhat trén 14 KVT.
d: d6i chirng KVT. E - f: hinh thanh 6ng mam ti t& bao trung tam thi ba clia bao tcr.
g: & bao t&r mau nau sdm dwai I6p bidu bi. Thanh bar = 25um)

Bao tir ndm Pestalotiopsis sp. nay
mam trén bé mit ctia 14 ky chu, hinh thanh
mot ong mam tir t& bao trung tim thir ba
(hinh 3e), d6i khi c6 hai 6ng mam dugc
hinh thanh (hinh 3f). O chung IV-1579, té
bao trung tdm tha ba nay ¢6 mau vang nau
nhat hon cac té bao con lai. Sau do, cac
6ng mam nay nhanh chong phat trién thanh
soi ndm, xuyén qua 16p biéu bi va gin két
v6i céc soi nam khéc, hinh thanh 6 bao tir
mau nau nhat dén nau sdm (hinh 3g). Tai
thoi diém nay, vét bénh mau niu den dén
den c6 thé quan sat d& dang trén bé mit 1a
(6 ca mat trudc va sau). Cac 6 bao tir
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hinh thanh nhiéu hon va chuyén sang
mau den, cac bao tir méi dugce hinh thanh
va bat dau chu ky sinh truong méi, lac
nay bé mat caa vét bénh c6 thé bién doi
nhe, 16p biéu bi 16m xuéng hodc 15i 1én.
Céc ching nam tai phan lap tir vét bénh c6
triéu chtng bénh tuong doéng voi dic diém
hinh thai ctia chung Pestalotiopsis sp. da
sir dung dé gy bénh.

3.4. Anh hwéng cia nhiét do dén su

sinh truéng ciia nAm Pestalotiopsis sp.
Cac chung nim sinh truéng toi da &

25°C, voi duong kinh tan nAm dong nhat
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(85 mm), tit ca cac tan nam c6 ba vong
déng tdm gon song. Nhiét do phu hop
tiép theo 1a 20°C, v6i bdn trong nim
chung dat duong kinh tir 78 dén 85 mm,
chung IV-Af chi dat 44 mm. O nhiét 46
nay, ching IV-Ao, IV-Af va IV-V xuat
hién tai dich bao tir sau tir 4 dén 5 ngay
trén moi truong PDA. Nhiét d6 phu hop
tiép theo 1a 30°C véi téc do sinh truong
thap hon dang ké 14 chimg IV-Af (60 mm)
va IV-Ao (46 mm), cac chung con lai dat
85 mm. O 35°C, cic ching sinh trudong

IV-Af

IV-1579

rat kém giai doan dau, sau d6 sinh truong
manh vé chiéu cao, nho 1én mait thach
v6i cac sgi nAm dan chit vao nhau, céc
ching c6 toc do sinh trudong tuong tu
nhau (11 - 12 mm), chung IV-Af xuét
hién tdi dich bao tir. Khong nhén thay sy
sinh truong cia ndm & 15°C. O 20°C va
30°C, cac ching ndm xuét hién tai dich
bao tir sém hon so véi & cac didu kién
nhiét do khac, mit sau cua tan nam co
mau tuong d6i dam hon va vong sinh
trudng it gon song hon.

Hinh 4. Anh hwéng ctia nhiét doé dén sy sinh trwéng ctia nam Pestalotiopsis sp.
(PDA, 7 ngay). Sw sinh trwéng t6i da va dong déu & 25°C, tiép dén & 20°C
va s sinh trwéng kém nhat & 15°C.
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3.5. Thao luan

Su sinh truéng cua phong lan bi dnh
huong boi cac tdc nhan sinh hoc va phi
sinh hoc khac nhau. Khao sat vuon lan tai
thanh phé H6 Chi Minh cho thiy phan 16n
cdy bi bénh dém 14 va théi than. Bénh dém
14 xuét hién trén hau hét cac 14 cta cdy lan
Dendrobium spp. va cac loai lan khac.

Trong nghién ctru ndy, nim ching nim
c6 dic diém twong tu Pestalotiopsis sp.
duogc phan lap tir cac cay lan Dendrobium
spp. c6 tri¢u chung ddm 14 va dugc nhan
dién boi dic diém hinh thai hoc. Chi
Pestalotiopsis dugc Steyaert mé ta lan dau
tién vao nam 1949, & nhitng nam sau do,
dua trén dic diém cau tao bao tu, Steyaert
da chia Pestalotia thanh 3 chi la Pestalotia
(bao tir 6 t& bao), Pestalotiopsis (bao tir 5 té
bao) va Truncatella (bao tr 4 té bao).
Trong nghién ctru nay, bao tir ciia ca nam
ching ndm déu 1a thé nam té bao co ba té
bao trung tdm c6 sic tb, hai dén ba phan
phu & dinh phét sinh tir dinh cua té bao
dinh hinh nén, mot phan phu ¢ day. Céc
dac diém hinh thai ndy ciia nim ching
phan lap rit phu hop v6i md ta vé
Pestalotiopsis sp. do Bhuiyan va cdng sur
cung cap (2021).

Thtr nghiém kiém tra kha ning gay
bénh d3 khang dinh Pestalotiopsis sp.
la tac nhan gdy bénh dém 14 trén
Dendrobium spp.

Nhiét d6 1a mot trong nhimg yéu tb
quan trong anh huong dén kha ning giy
bénh ciia ndm. Tdc d6 sinh truong tdi da
ctia Pestalotiopsis sp. dugc quan sat thdy
& 25°C, tuy nhién, sy sinh trudng yéu va
ngimg & nhiét do thip nhét (15°C) va cao
nhit (35°C). Két qua nay cho thay
Pestalotiopsis sp. rat thich hop véi diéu
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kién khi hau nhiét déi va su phat trién cua
bénh c6 kha nang bi tc ché & nhiét do cuc
cao va cuc thap.

4. KET LUAN

Pestalotiopsis sp. ldn diu tién duoc
xéc dinh 13 tac nhan gay bénh dém 14 trén
Dendrobium spp. thu thap tai thanh phd
H6 Chi Minh. Nam Pestalotiopsis nay
dugc nhan dién bdi hinh thai dai thé va
hinh thai vi thé trén moi trudng nudi cdy
PDA. Pestalotiopsis sp. phat trién tot nhat
& 25°C trong diéu kién t6i.

Bénh d6m 14 do Pestalotiopsis sp. gy
ra ¢ triéu chimg 1a cdc d6m nau den dén
den. Sau 14 ngay giy bénh nhan tao,
duong kinh vét bénh dat 2,2 + 0,2 mm
(gay bénh c6 vét thuong) va 1,8 + 0,2 mm
(gdy bénh khong vét thuong).
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ABSTRACT

Dendrobium orchid is one of the most important ornamental plants in Asia, which
has high economic value due to its attractive, vibrant, and amazing distinctive features.
This study aimed to isolate and characterize the causal agents of leaf spot disease in
Dendrobium sSpp. plants. The fungal isolates were characterized based on the
morphological features of the artificial media and the pathogenicity tests on the healthy
Dendrobium spp. leaves. The results suggested that Pestalotiopsis Sp. was the causal
agent to attack Dendrobium spp. leaves. The conidia of five isolates of Pestalotiopsis
sp. were ellipsoid, slightly curved, basal cell obconic to hemispherical, average size of
median cells around 21,2 + 0,7 x 7 + 0,7 um. The apical cell was recorded with smooth
wall, conical, hyaline, 15,3 + 10,0 um long, having 2 - 3 (mostly 3) concurrent tubular
apical appendages, filiform and the single basal appendage with 6,4 = 1,2 um long,
straightly. The isolate IV-1579 was inoculated on healthy Dendrobium spp. leaves, and
the leaf spot symptoms were recorded after seven days of inoculation. The optimum
temperature for Pestalotiopsis Sp. was 25°C, however, the growth of Pestalotiopsis sp.
was inhibited at 15°C or 35°C. These results indicated that Pestalotiopsis Sp. caused
the leaf spot disease on Dendrobium orchid, it is needed to control as well.

Keywords: Dendrobium orchid, bénh dom la, Pestalotiopsis Sp.
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NGHIEN CUU XAC PINH THANH PHAN NAM c0 icH
TRONG DAT TRONG CAY CONG NGHIEP

Ngé Céng Hau', Vé Thi Ngoc Quyén?, Tran Giang Pai Nghia?,
Tran Thi Van3, Nguyén Ngoc Linh? Tran Duc Thang*, Lé Dinh Dén?
Phong Quan ly Chét lwong, Truong Bai hoc Néng Ladm Tp. H6 Chi Minh
% Khoa Khoa hoc Sinh hoc, Truong Pai hoc Néng Lém Tp. H6 Chi Minh
V/en Nghién ctru Céng nghé Sinh hoq va Mbi truong,
Truong Bai hoc Néng Lam Tp. H6 Chi Minh
* Trung tam Nghién cteu - Phét trién,
CN Cébng ty C6 phan Phan bén Dau khi Ca Mau

TOM TAT

Str dung cac san phcfm sinh hoc tir vi sinh vt dé thay thé mot phdn thuée hod hoc
ddap vmg nguon hrong thie an toan va bdo vé méi truong song. Nham chon loc nhitng
mau nam ¢ ich, nghién ciru da thu dwoc 111 mau dat néng nghiép trong cdy tiéu, chudi,
ca phé va ché ¢ Ba Ria - Viimg Tau, Binh Thudn, Pak Néng, Lam Pong va Long An.
Két qua phdn ldp dwoc 33 mdu nam thudc cdc chi Penicillium, Purpureocillium,
Aspergillus va Cladosporium. Bang phu’O’ng phap dinh danh hinh thadi va giai trinh tu
gen vung ITS]F 1TS4, thu dwoc 6 mau nam thuoc loai Penicillium menonorum chi hién
dién & ddt trong chudi tai tinh Long An; 13 mau thudc lodi Purpureocillium lilacinum
va 10 mau thugc lodi Aspergillus allahabadii hién dién trén cdc vwon cdy trong ho tiéu,
chudi va ca phe 4 mau nam con lgi thuoc loai Cladosporium tenuissimum hién dlen
trong ddt trong ho tiéu, ché, chudi ¢ cd 3 tinh Binh Thudn, Lam Pong, Long An. Mt s6
mau phan lp thuéc nhém PGPR (plant growth promoting rhizosphere) c6 tiém ndng
ung dung trong nong nghiép hitu co.

1. PAT VAN PR nham 1an va khd phong trir. Vi vay dé tai
' duogc dit ra nham xac dinh thanh phan nam
c6 ich hién dién & céc ving cay trong cong
nghiép & mot sé tinh, thanh tai Viét Nam
nham wng dung trong cong tac bao vé thuc
vat & nhiéu viing cay trong khac nhau.

Viéc phét trién cay cong nghiép con
gap rat nhidu kho khan do khi hau nudc ta
¢6 nhiéu bién d6i, viéc trong trot phu thudc
rat nhiéu vao tu nhién. Bén canh do, bénh
hai cay trong gay thiét hai mua mang, lam
giam ning suat va chit luong néng san.
Bénh hai chi yéu trén mot sé cay cong 2. VAT LIEU VA PHUONG PHAP
nghiép déu thudc nhém dich hai lay lan 2.1. Vat liéu nghién ctru

trong dat va cdy giong, trieu ching dé Téng s6 111 miu dét duoc thu thap

tai cac vuon ho tiéu, chudi, ca phé va che

Nguoi phan bién: TS. VS Thi Thu Oanh
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thuoc cac tinh Ba Ria - Ving Tau, Binh
Thuan, Pak Néng, Lam Pdng, Long An.
Mau duge 1dy ¢ d6 sau 0 - 30 cm, 5 diém
duoc léy trén mot vuon cay va tron déu
thanh mot mau dai dién. Sau d6 mau duoc
dung trong tdi PE kém theo phiéu ghi tén,
dia chi vuon, vi tri vuon, sd tha ty va
ngay ldy mau. Mau duoc bao quan ¢ nhiét
do phong va dugc xt ly trong khoang thoi
gian ngan nhat.

2.2. Phin lap niam tir miu dat

Lac 10 g dat trong 90 ml nuéc cat khir
trung khoang 20 phut. Pha lodng theo cac
ndng d6 107, 102 10 Trai 50 - 100 pl
dich pha loang 1én méi truong PGA véi 5
lan 13p lai cho mdi néng do. Sau do tién
hanh 1am thuan theo phuwong phép don
bao tu.

2.3. Pinh danh hinh thai cic miu nim

Quan sat dic diém hinh thai nim soi
bang phuong phap cua Agrios (2005).

Hinh thai dai thé: cac dong nim phan
lap dwoc s& duoc cay diém trén tim dia
moi trudng PGA va duoc U tir 1 - 4 tuan.
Quan sat va mo ta cac dic diém: téc do
phét trién, hinh dang, mau sic mit trén va
mat dudi tan nidm, mau sic cua mOi
truong do sac td ndm soi tao ra.

Hinh thai vi thé: cit mot khéi thach
(1 x 1 cm) PGA mong dat 1én lam kinh vé
tring ¢ gitra dia petri trén 1 16p gidy am
v triing, cdy nam vao 4 mit bén caa khoi
thach, day lamelle Ién. U dia ¢ nhiét do
phong tir 2 - 3 ngay. Sau dé 1dy lamelle
dat 1én mot lam kinh sach c6 san mot giot

nuéc khir tring. Quan sat mau dudi kinh
hién vi ¢ vat kinh 40X mo ta cic dic
diém: soi nam c6 hay khdng c6 su phan
nhanh va vach ngan; hinh dang canh bao
tr; ddc diém hinh dang, mau sic, kich
thudc thé binh va bao tir.

2.4. Pinh danh bang phwong phap sinh
hoc phan tir

DNA tong sé duoc ly trich va thuc
hién phan ung PCR dé khuéch dai ving
Internal transcribed spacer (ITS) vai cap
mdi ITSIF (5°-CTT GGT CAT TTA
GAG GAA GTA A - 3’) va ITS4 (5 -
TCC TCC.

GCT TAT TGA TAT GC - 3°) (White
va ctv., 1990). Chu trinh nhiét bao gém
95°C - 3 pht (1 chu ky); 35 chu ky I3p lai
Vi 95°C - 35 gidy, 59°C - 35 gidy, 72°C -
35 gidy va 72°C - 35 giay (1 chu ky) va
72°C - 7 phit (1 chu ky). Thé tich hdn hop
phan tng 1a 12,5 puL bao gom: 6,25 pL
MyTagTM Mix 2X; 0,4 uL mdi primer
(10 pmol/pL); 4,45 puL H,0 nuclease - free
water; 1 uL DNA mau (50 ng/pL).

Céc san pham DNA da khuéch dai
sau khi dugc kiém tra s& gui dén Cong ty
Nam Khoa (Viét Nam) dé giai trinh tu.

3. KET QUA
3.1. Két qua phén lap cic miu nim

Tur 111 mau déat dugc thu thap tai cac
vuon trong cdy codng nghiép tién hanh
phan lap trén moi truong PGA da thu
dugc 108 mau nim. Trong d6 33 mau
nim dua theo khoa phan loai cua Raper
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va Fennell (1965), Luangsa-ard va ctv.,
(2011), Bensch (2012), Visagie (2014)
dugc chia thanh 4 nhom tai bang 1 va
duoc nghi ngd 1a nhitng mau ndm cé ich
d6i véi cay trong. Nhom 2 vai ti 1é xuat
hién cao nhét va 1a cac mau duoc thu thap
tai Ba Ria - Viing Tau, Binh Thuan, Dik
Noéng va Long An trén cic vudn trong hd
tiéu va chudi. Trong d6 chudi 1a cay ky
chu chu yéu ¢ ca 4 nhom.

3.2. Két qua xac dinh cic miu nim
dua vao dac diém hinh thai

Dua vao hinh thai cua tan nam trén
moi truong PGA sau 14 - 21 ngay cac dac
diém vé soi nam, canh bao tir, thé binh va
bao tir dugc quan sat dudi vat kinh 40X,
ddc diém hinh thai cua cac mau nam dugc
mo ta trong hinh 1 va bang 2.

Cac mau nam thudéc nhém 1 va nhém
3 ¢6 tan nam phat trién cham véi toc do
trung binh mdi ngay lan luot la 2,05 +

0,74 mm va 2,19 £ 0,81 mm. Trong d6
nhém 1 dat duong kinh 37 mm sau 14
ngay, tan ndm co6 hinh tron, ria ring cua,
mit trén mau nau véi nhiéu giot tiét nau
den, mat dudi c6 mau vang nau. Mau nim
nhém 3 dat duong kinh 39 mm sau 14
ngay voi tan nam hinh tron, ria ring cua,
mit trén ¢ mau tir hong, mat dudi mau
vang nau.

Mau nim nhém 2 va nhém 4 phét
trién kha nhanh véi téc do trung binh lan
luot la 4,5 + 2,0 mm va 4,6 = 0,9 mm.
Trong d6 nhém 2 dat duong kinh 74
mm sau 14 ngay, tan ndm tron, ria
nguyén, nhiéu vong déng tm, mau sic
thay d6i tir trang dén tim khi sinh bao
tr, soi NAm & tdm va ria c6 mau tring,
mat dudi mau xam. Mau nim nhom 4 dat
duong kinh 66 mm sau 14 ngay véi tan
nim tron, ria nguyén, mat trén mau nau
den, mat dud1 mau den.

Bing 1. Phén logi cdc mdu ndm phén lgp theo diic diém hinh thdi

Tan ndm

. Tilé 5 AL b
Nhom S6 mau 44 h'_A Dia diem Cay ky chu
Mattrén Mt dwéi Xuat hien
1 Nau Vang nau 6 18,18% Long An Chuéi
’ ) Ba Ria - Viing Tau, Binh  Hb tiéu, chuéi,
0, " ,
2 Tim xam 13 3940% 1y 1an, D&k Nong, Long An  ca phé
. . Ba Ria - Viing Tau, Binh  Hb tiéu, chuéi,
0 ) z
3 Hong  Vangnau 10 30:30% 11 4an, Bk Nong, Long An ca phé
Binh Thuan, Lam Dbng, .
4 Nauden Pen 4 12,12% ol 9 Caphe, che, chubi

Long An

Téng 33
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Hinh 1. Hinh thai mat trén va mat dwéi tan nam
(a-b:nhém 1; c - d: nhém 2; e - f: nhém 3; g - h: nhém 4)

Bang 2. Két qua xdac dinh cac mau nam dwa vao dac diém hinh thai

Nhém Pac diém hinh thai trén méi trwong PGA Két qua
Soi ndm Canh bao tir Thé binh Bao tir phan lap
47-58x20-25
Trong suét, 74-122x1,7-2,3 pm, hinh binh, phinh  2,7-32x25-29 .
. . 2 s oae i s oA X N Penicillium sp.
1 khoéngcod um, moc thang, to & day vanhé dan  pm, hinh cau, moc (Visagie, 2014)
vach ngén khong phan nhanh  vé& phia dau, moc thanh chudi dai ge,
thanh cum 2 - 5 céi
56-6,8x27-32 -
Trong subt. um, hinh binh ngén, 29-33x23-2,7 Purpureocillium

2 phan nhanh,
c6 vach ngan

Trong subt,
moc thang

Rong 3,3 -
4,3 um, phan
nhanh, co

4 vach ngan,
thuong bi
thét lai &
vach ngan

58-10,3x2,6-3,1
um.

Hinh try thuén dai
gan gibng soi ndm,
¢06 vach ngan

phinh to & gitra nhd

dan vé phia dau, moc

thanh cum 2 - 4 céi

53-76x20-27

pm, moc & dinh soi
nam thanh cum day
déc tao hinh ré quat

um, hinh cau hoac
hoi nhon & hai dau
moc thanh chudi dai

26-30x25-29
um, hinh cu, trong
suét, moc thanh
chuéi

Nhiéu hinh dang
khac nhau: hinh elip
48-70x29-3,6
pm, khéng cé vach

ngan; va hinh tru 9,4 -

14,6 x4,0 - 4,8 pm,

ddi khi khéng hoéc co

1 vach ngan

lilacinum
(Luangsa-ard
va ctv., 2011)

Aspergillus sp.
(Raper va
Fennell, 1965)

Cladosporium
sp. (Bensch va
ctv., 2012)
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3.3. Két qua xac dinh cac miu nim dua
vao giai trinh ty gen vung rDNA-ITS

Céac mau nam sau khi duoc xac dinh
la Penicillium sp. (nhém 1), Purpureocillium
lilacinum (nhoém 2), Aspergillus sp.
(nhém 3), Cladosporium sp. (nhém 4)
nho vao dic diém hinh thai sau d6 dugc
dinh danh chinh xac tén loai dua vao giai
trinh ty ving ITS. Két qua dién di san
pham PCR cho thdy, ving ITS c6 cung
chiéu dai khoang 650 bp (hinh 2). Sau do,
san phém PCR da dugc giai trinh tu truc
tiép voi cap moi ITSIF-ITS4 duge xac
dinh ¢ chiéu dai tir 550 - 600 bp.

500 bp

B6n mau sau khi duge giai trinh ty tai
Cong ty Nam Khoa (Viét Nam) va duogc
xat 1y bang phin mém BioEdit
(ver.7.0.9.0, USA). St dung coéng cu
BLAST dé so sanh doan gen cuia cic mau
nam & vung ITS vé6i dit lidu co san trén
NCBI. Két qua giai trinh ty ving ITS cua
boén miu nidm cho thdy mau LA02-2
(nhém 1) twong ddng voi ving ITS cia
loai Penicillium menonorum véi d6 twong
dong 1a 99,66%; mau BT01-1 (nhém 2),
BT08-2 (nhom 3) va BT08-1 (nhom 4)
lan luot twong ddng véi Purpureocillium
lilacinum, Aspergillus allahabadii,
Cladosporium tenuissimum véi do tuong
dong twong tng 1a 100%; 100%; 99,15%.

Hinh 2. San pham PCR dién di 4 mau tai vung ITS v&i cap moéi ITS1F - ITS4 trén gel
agarose 1%, 100 V trong 30 phat
(M: ladder, 1: LAO2-2 (nh6ém 1), 2: BT01-1 (nhém 2), 3: BT08-2 (nhém 3),
4: BT08-1 (nhém 4), (-): déi chirng)

TAt ca 33 mau nam thudc cac loai
P. menonorum, P. lilacinum, A. allahabadii,
va C. tenuissimum hién dién khong dong
nhit & Ba Ria - Viing Tau (8 mau), Binh
Thuén (5 mau), Pik Néng (4 mau), Lim
Péng (1 mau) va Long An (15 mau). Piéu
nay phu thudc vao sé lugng miu thu
thap tai ting ving khong dong déu va
kha ning phéan 1ap cac dong nam tir cac
mau dit thu thap dugc. Bang 3 cho thiy
cdc miu niAm thuoc loai P. lilacinum,
A. allahabadii xuat hién trén dét trong ho
tiéu, chudi va ca phé & ca bon ving Ba
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Ria - Viing Tau, Binh Thuan, Pak Néng
va Long An. Trong d6 trén dat trong
chudi tai tinh Long An déu c6 su hién
dién ciia 4 loai trén. Tai tinh Lam Ddng
chi ¢6 sy hién dién cia 1 miu ndm thudc
loai C. tenuissimum duoc thu thap tr mau
dat tai vuon ca phé.

4. THAO LUAN

Pa sb cac loai ndm phan 1ap dugc déu
c6 gia tri nhu: P. menonorum la mot loai
nam c6 tiém ning ting cuong do phi nhiéu
cta dat va thiic dy cdy trong phat trién,
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dugc st dung lam chat kich thich ting
trudng cho cdy trong (Lee va ctv., 2015).
P. lilacinum c6 thé kiém so4t hiéu qua su
phat trién cua tring va con cai ciia mot
s6 loai Meloidogyne spp. trén dong rudng
(Aminuzzaman va ctv., 2013) va dac biét
P. lilacinum da dugc bdo cao c6 kha
ning d6i khing hoan toan véi nidm
Fusarium oxysporum (Remya va ctv.,
2009). A. allahabadii 1a loai c6 tiém
ning trong viéc kiém soat sinh hoc ddi

Vv6i tac nhan gy hai 13 tuyén trung trong
dat nhung can phai dugc nghién ctru thém
(Affokpon va ctv., 2010). C. tenuissimum
dugc xem 1a mot tdc nhan kiém soat sinh
hoc d6i v6i nidm giy bénh gi sit, lam
gidm manh sb lugng va tudi tho cua bao
tr nAm gy bénh gi sit, C. tenuissimum
duoc st dung cung voi cac bién phap
quan 1y tong hop va o thé trd thanh mot
bién phap kiém soat lau dai va on dinh
(Moricca, 2004).

Bdng 3. Sw phéin bé ciia cdc chiing nim ¢ cdc vung thu thap méu khdc nhau

Tinh
Ching . -
Ba Ria - Viing Tau Binh Thuéan bak Nong Lam Bong Long An

P. menonorum - - - - 6
P. lilacinum 6 1 3 - 3
A. allahabadii 2 3 1 - 4
C. tenuissimum - 1 - 1 2

Téng 8 5 4 1 15

Tuy nhién, nghién ciu chi méi dung
lai & viéc xac dinh cac loai ndm c6 ich
trong dat trong mot sé cay cong nghiép, vi
vay can danh gia chinh xac boi nhiing
nghién ctru sau hon vé tac dong c6 loi cua
cac mau nam ddi véi cy trong.

5. KET LUAN

Tur 111 miu dit ban dau duoc thu
thap tai cac vuon hd tiéu, chudi, ca phé va
ché di phan 1ap dugc 33 mau nam thuoc
cac chi Penicillium, Purpureocillium,
Aspergillus va Cladosporium. Trong d6 6
mau nam thudc vé lodi P. menonorum chi
hién dién ¢ dat trong chubi tai tinh Long
An; 13 mau thuoc vé loai P. lilacinum; 10
mau thudc vé loai A. allahabadii hién

dién & ca bdn ving Ba Ria - Ving Tau,
Binh Thuan, Pik Nong va Long An trén
cac vuon cay trong nhu ho tiéu, chudi
va ca phé; 4 mau con lai thuoc vé loai
C. tenuissimum hién dién tai dét tréng hd
tiéu, che, chudi ¢ ca 3 tinh Binh Thuan,
Lam Dong, Long An. Tiép tuc nghién ctu
cdC mau niam di dugc dinh danh nham
danh gia chinh xéc tac dong c6 loi ddi véi
cay trong gitp phuc vu cho cdng tac bao
vé thuc vat.
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ABSTRACT

Studies on the useful fungi in soils collecting from industrial plants

Using biofungicides generated from useful microorganisms in order to partially
replace the chemical fungicides, that give food and environment protection. Focussing
on useful fungi, we collected 111 soil samples from blackpepper, banana, coffee, and
tea fields in Ba Ria - Vung Tau, Binh Thuan, Dak Nong, Lam Dong and Long An
province. As results, 33 isolates were obtained belonging to genus of Penicillium,
Purpureocillium, Aspergillus, and Cladosporium. Further working on morphological
observation and ITS1F-ITS4 sequence comparasion, we found six isolates identified as
Penicillium menonorum, this species was collected in banana soils in Long An provine.
Purpureocillium lilacinum found 13 isolates and 10 isolates identified as Aspergillus
allahabadii, all of them presented in blackpepper, banana, and coffee fields. Remaining
isolates were Cladosporium tenuissimum, collected in baclkpepper, tea, and banana
fields in Binh Thuan, Lam Dong, and Long An. Results suggested that some isolates
characterised as PGPR could be used in organic agriculture in the future.

Keywords: PGPR, useful fungi, Penicillium sp., Purpureocillium lilacinum.

162



21 - 23/7/2023 Hoi thado Quédc gia Bénh hai thwe vat Viét Nam 1an the 22

PHAN LAP VA DINH DANH NAM Colletotrichum gloeosporioides
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TOM TAT

Ndm Colletotrichum gloeosporioides gdy bénh than thw trén nhiéu déi tiwong cdy
trong ddc biét la cdy ¢é miii. Xac dinh chinh xdc loai nam C. gloeosporioides gdy bénh
trén cdy cam tai Cao Phong, Hoa Binh dong vai tro quan trong trong phong, chong
bénh boi day la mot trong cac bénh hai nghzem trong nhat. Trong nghién ciiu nay
chung toi phan ldp dwoc 08 chung nam c6 ddc diém hinh thdi cia lodi ndm
C. gloeosporioides. Trong d6, 03 chiing ndm cho két qua dwong tinh véi moi dic hiéu
ciia lodi C. gloeosporioides. Két qud gidi va so sanh trinh tw vimg ITS két hop véi di
liéu trén ngdn hang gen NCBI mét lan nita khang dinh 03 ching ndm phan Idp tir mdu
bénh than thi ciia cam Cao Phong cé dé twong dong cao véi lodi C. gloeosporioides.
Két qua nghién civu nay cho thay nam C. gloeosporioides la nhém bénh hai quan trong
trén cdy ¢ mii tai viing trong cam Cao Phong, Hoa Binh va la co s¢ cho céng tdc theo
doi, di bdo va thiét ldp sém bién phdp quan 1y, phong trir bénh hai cho dia phirong.

Tur khoa: bénh than thu, cam Cao Phong, cay ¢d mui, Colletotrichum gloeosporioides.

thuan loi cho cac bénh hai phat trién trong
d6 ¢ cac bénh do nim gy ra nhu: bénh
than thu, bénh vang 1a gan xanh, bénh chay
g6m, bénh 16 ¢6 1 v.v. [8].

1. DPAT VAN PE

Cam Cao Phong mang lai nguon loi
kinh té 16n cho tinh Hoa Binh [4]. Hién tai
dién tich trong cam & Cao Phong khoang

1.500 ha, san luong udc 18.000 tan. Trong
qua trinh canh tac, viéc lam dung phan hoa
hoc, thude bao vé thuc vat khong kiém soat
lam dat chai ctmg, lam giam kha nang hap
thu dinh dudng va h¢ vi sinh vat co ich gidm
sit. Thoi quen canh tac x4u tao diéu kién

Nguoi phan bién: TS. Phan Thi Hong Thao

Qua thdng ké co thé thay bénh than thu
do nam Colletotrichum sp. gy ra c6 toc do
lay lan rat nhanh va c6 thé bung phét thanh
dich. Trong do, loai C. gloeosporioides la
loai gay bénh than thu phd bién nhét trén
cac cay an trai, cay c6 muai ¢ vung nhi¢t
d6i nong am. Theo Kim va cong su
(2006), nam C. gloeosporioides dugc biét
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dén 1a nguyén nhan chua yeu gay bénh than
thu trén nhiéu loai cay trong boi kha nang
gay hai trén cac bg phan tur 14, canh, chdi
non, qua non trén nhiéu d6i tuong cay
trong ngan ngay va coéng nghiép nhu keo,
hé tiéu, 6t, ming cau, thanh long, cam quyt
v.v.. Tai Viét Nam, nhiing cong bd vé
bénh than thu trén cdy cam con nhiéu han
ché. Nguyén Thi Hoang Ni vd cdng su
(2018) da x4c dinh duwoc 6/8 dong ndm
phan 1ap c6 kha ning x4m nhiém giy
triéu chimg kho cudng trdi cam soan &
diéu kién ngoai vuon tai Déng Thap thudc
loai Colletotrichum gloeosporioides [9].
Bén canh d6 it nhit bdn loai nim
C. gloeosporioides, C. capsici, C. nigrum
va C. acutatum duoc cong bd giy bénh
than thu trén 6t [5]. Thém vao do, hai loai
nam C. asianum va C. acutatum duoc phat
hién trén gidng xoai Pai Loan [10]. Ngoai
ra, loai nam C. gloeosporioides ciing duoc
ghi nhan giy bénh trén mang cau ta ¢ Binh
Thuan, Tay Ninh va giy bénh tren gidng
thanh long rut trang Cho Gao, glong rut
trang Binh Thuén, giong rudt do, giong tim
hong [1, 11]. Céc nghién ctru trén thé gioi
cho thdy loai C. gloeospor|0|des Ia tac
nhan giy bénh pho bién nhat trong s6 cac
Ioal Colletotrichum sp. dugc biét tai An
6 [12]. Theo Yoshida (2002) cho biét
ném C. acutatum va C. gloeosporioides
dugc xac dinh 12 nguyén nhan gay ra bénh
than thu trén hon 50 loai ciy trong tai
Nhat Ban [19]. Lan dau tién sy xuat hién
va kha ning 1ay nhiém cua cac ching
C. gloeosporioides lién quan dén chanh Italy
tai Mexico dugc phat hién [16]. Thém vao
do, Weixia Wang va cong su (2021) cling da
phat hién loai nam C. gloeosporioides trén
cay c6 mui ¢ Australia [18].
Hién tai, nghién cuu vé tinh trang
bénh than thu trén cady cam ¢ Cao Phong,
Hoa Binh van con nhiéu han ché mic du
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cac biéu hién, triéu chung cua bénh da
xuét hién va gdy thi¢t hai téi nang suét,
chat lugng. Do d6, viéc phan 1ap va dinh
danh loai nAm gdy bénh than thu trén cam
Cao Phong s€ gitp cho viéc phong trur
bénh hiéu qua hon. Gan day, su két hop cac
dac diém hinh thai v6i cac phan tich sinh
hoc phan tr giip xac dinh chinh xac hon
cac loai nAm gy bénh trén nhiéu ddi tuong
cay trong khac nhau. Trong nghién ciru nay,
chiing t6i tién hanh phén 1ap va dinh danh
thanh cong nam C. gloeosporioides gay
bénh than thu trén cdy cam Cao Phong dua
vao dic diém hinh thai va sinh hoc phan tu
ctia loai nAm nay.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

C4c mau qua va 14 cam c¢6 triéu chimg
bi bénh gidng v&i ddu hiéu nhan biét bénh
than thu (Vét ddm nho, tron, vang nhat cho
dén nau, qua bi nut, 1 c6 vong dong tim
mau den vét bénh khé v.v.) dugc thu thap
tai ving trong cam Cao Phong, Hoa Binh
phuc vu cho phan 18p va xac dinh tdc nhan
gay bénh [8].

2.2. Phwong phap
2.2.1. Phén lgp ném tong sé

Céc budc xir Iy mau va tién hanh phan
1ap dugc thuc hign theo mo ta co cai tién
cia Tran Pc Thing (2019). Miu bénh
dugc rira sach va khir tring bang con 70°
truée khi cac vi tri bénh dugce cat thanh
cac manh nho 2 mm? chuyén vao binh
nudc cat da khir trung va lac 2 gid véi toe
d6 150 vong/phtt. Dich sau lic duoc
chuyén sang 100 mL mdi truong PDA
(200 g khoai tay, 20 g glucose, 20 g agar)
c6 bo sung khang sinh (penicillin va
ampec111n 10 mg/ml). Chung nam c6 hinh
thai giong voi nam  Colletotrichum



Pham Quang Huy va ctv.

gloeosporioides duwoc thu nhdn va cdy
chuyén 3 lan dé thu dugc chimg sach
(thuan khiét) trudc khi bao quan trong
glyceron cling nhu tién hanh cac thi
nghiém tiép theo [10].

2.2.2. Phén logi ndm C. gloeosporioides
theo hinh thai

Xéac dinh va mo ta dic diém cua ndm
C. gloeosporioides trén moi truong thach
PDA duya vao hinh thai mau sic cta tan nAm
va hinh thai h¢ s¢i, hinh dang, kich thudc,
mau sic bao tir trén kinh hién vi quang hoc
theo khoa phan loai cua Sutton [17].

2.2.3. Xdc dinh ching nim C.
gloeosporioides thong qua phwong phap
phan tir

DNA tong sb ciia ching nim phan lap
duoc tach chiét va lam sach theo quy trinh
cta Lee va Taylor [15]. Cap méi ITS1 (5’ -
TCCGTAGGTGAACCTGCGG - 37) va
ITS4 (5° - TCCTCCGCTTATTGATATGC
- 3%) dugc dung dé nhan doan gen mé héa
ITS. San pham PCR dugc tinh sach va sir
dung dé giai trinh ty theo phuong phap
Sanger trén hé thong ABI PRISM 3100

Avant Data Collection v1.0. Ngoai ra, cdp
mdi dic hiéu nidm C. gloeosporioides.
MKCgF (5’-TTGCTTCGGCGGGTAGGGTC
- 3”) va MKCgR (5 - ACGCAAAGGA
GGCTCCGGGA - 3°) dugc s dung dé
kiém tra cac mau nim nghién ctru [13].

Thanh phan phan tng PCR bao gom:
H,O khtr ion, mdi F/R 10 pmol/uL,
Master mix 2X, DNA 50 ng/uL. Cac chu
ky nhiét (34 chu ky): 95°C: 30 gidy, 57°C:
30 gidy, 72°C: 30 gidy. Kiém tra san phim
PCR trén gel agarose 0,8%.

3. KET QUA VA THAO LUAN

3.1. Pic diém hinh thii céda nim
C. gloeosporioides phan lap tir cam
Cao Phong

Trong qué trinh phan 1ap, da dang
cac chung loai nam duoc ghi nhan tr cac
mau bénh nghién ctru. Trong sb6 do, 08
khuan lac c6 hinh dang va mau sic
gidng voi dic diém da dugc mo ta coa
ndm C. gloeosporioides nhu soi ndm
manh, mau tréng, moc bung mép tron déu
va moc thanh nhiing vong tron dong tam.

Hinh 1. Phan l1ap ndm tlr mau la va cam bi nhiém bénh trén dia thach PDA

(A: mAu la va qua bj bénh; B: ndm téng sb tir mau bénh; C: hé soi ndm C. gloeosporioides
trén dia thach PDA (mat trwéc va sau); D: bao t&r nam C. gloeosporioides trén dia thach PDA
(mat trwdc va sau 15 ngay nubi))
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Céc khuan lac nay tiép tuc duoc tach
va lam sach qua céac lan cdy chuyén tiép
theo. Sau 3 ngdy nudi cdy trén dia thach
PDA, céc chung nam duoc 1am sach duoc
quan sat tan ndm mau tréng, moc ndi
(khuén ty khi sinh huéng 1én) va phan bd
déu trén bé mit thach, c6 vong tron dong
tam. Sau 7 ngdy soi ndm chuyén dan tir
mau trang dén x4m hay nau, mit dudi dia
thach c6 mau xam den xen k& 1an nhau
theo cac duong tron dong tim. Hé soi ndm
thang, it phan nhanh ciing nhu chia dot
(hinh 1).

Kich thudc va hinh thai khuan ty ndm
thu thap giéng véi mo ta trong nghién ciru
cia Nguyén Vin Ba (2005) vé nam
C. gloeosporioides véi hé khuan ty that,
soi nAm manh, phan nhanh, khong mau va
¢6 vach ngan soi nAm. Chau Trung Duong
va céng sw (2022) da phan lap dugc nim
C. gloeosporioides gay bénh trén xoai vdi
tan nam tao cic vong tron dong tam, co
mau sic thay d6i theo thoi gian va trén
dau hé soi co nhitng giot tiét mau cam.
Nam C. gloeosporioides ciing dugc ghi

Hé soi ndm

nhan gdy bénh trén méng cau ta & Binh
Thuan va Tay Ninh v6i cac dic diém vé
soi nidm, tan ndm, bao t&r va giac bam
duoc thong ké va mo ta nay (1).

3.2. Pic diém hinh thai hé soi, bao tir
nam C. gloeosporioides tir cam Cao Phong

Trén dia thach khuan lac ndm sau 15
ngay nudi cdy xuat hién cac ddm den hoic
nau xam theo cac vong nim. Dudi kinh hién
vi véi do phong dai 100 lan, bao tir nAm
khong mau, c6 hinh try hai dau tron, kich
thudce trung binh khoang 2 - 6 x 10 - 17 um
(hinh 2). Bao tir c6 kha niang niy mam sau
24 h nudi cdy trén dia thach PDA & 30°C.

Hinh dang va kich thudc ctia bao tir gan
giéng voi C. gloeosporioides ma Poan Thi
Lan Anh va céng su (2019) phat hién trén
ming cau ta & Binh Thuan va Tay Ninh
tuy nhién diém khac biét 14 thoi gian hinh
thanh bao tr cia ndm C. gloeosporioides
tr cam Cao Phong la lau hon. Theo
Yoshida (2022), nam C. gloeosporioides
c6 bao tr don bao, trong sudt, dang mot
dau nhon mot dau tron hay hai dau tron,
kich thudc 9 - 24 x 3- 4,5 um [1, 19].

Bao t&r ndm

Hinh 2. NAm C. gloeosporioides dw&i kinh hién (x 100)
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Tu két qua thu duogc va cac tai liéu
tiép can cho thdy hinh dang soi nim va
bao tir ctia 08 chung ndm phan 1ap duogc co
su tuong dong voi loai C. gloeosporioides.
Dé c6 thé khang dinh chinh xac két qua
nay, cac chung ndm phan lap duoc tiép tuc
dinh danh dya trén phan tich trinh tu gen
vung ITS va st dung cap mdi dic hiéu
MKCgF/R cho ndm nay.

3.3. Xac dinh nam C. gloeosporioides sir
dung cip moi dic hiéu MKCgF/R

Sau khi tich DNA tong so cia 08
chung nam phan lap, néng do va do tinh
sach ctia cac mau DNA nay duoc x4c dinh
bang may NanoDrop. Nong d6 DNA sé&
duoc pha lodng dén 50 ng/uL dugc st
dung trong cic phan tmg PCR véi cdp
moi MKCgF/R dac hiéu cho nim
C. gloeosporioides. Két qua dién di san
pham PCR duoc thé hién & hinh 3.

750bp
500bp

250bp

Hinh 3. Két qua dién di san pham PCR
ctia 8 chiing ndm phan lap
st dung cap moi dic hiéu MKCgF/R
(M: marker 1 kb (Thermo scientific);
1 - 8: san phdm PCR 08 ching ndm ndm phan lap)

3.4. Pinh danh nim C. gloeosporioides
bang trinh tw doan gen ITS

Trong tong s6 08 chung nim phén lap
duogc o hinh thai ban dau gidng mé ta cua
nam C. gloeosporioides. Két qua phan tich
PCR véi cap mdi dic hiéu MKCgF/R xéc
dinh dugc ¢6 03 miu ndm cho bang DNA
dac hi¢u, ro nét phu hop vdi kich thude 1y
thuyét 380 bp ¢ cac giéng 6, 7, 8 trén ban
dién di (hinh 3). Két qua phén tich sir dung
cdp moi dic hidu budc dau cho thdy di xac
dinh dugc 03 chung cho san pham PCR
dic hiéu 1a nam C. gloeosporioides va
duoc dat tén lan luot 1a Coll-1, Coll-2,
Coll-3.

Tir két qua phén tich v6i cip moi dic
hiéu, 03 ching ndm C. gloeosporioides s&
duogc xéc dinh trinh ty gen vung ITS véi
cip modi ITS1/4. Két qua phan tich san
pham PCR véi cap mdi ITS1/4 dugc thé
hién ¢ hinh 4.

M. =l =2 3

750 bp
500bp —» 550 bp

250bp

Hinh 4. Két qua dién di san pham PCR
cuia 3 ching nam C. gloeosporioides
sty dung cap moi ITS1/4

(M: marker 1 kb (Thermo scientific); 1 - 3: s&n pham
PCR I1an lvot cia ndm Coll-1, Coll-2 va Coll-3)
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Vung gen ITS thu dugc ¢ kich thudc
khoang 550 bp phu hop theo tinh toan 1y
thuyét voi cip méi dic hiéu st dung
(hinh 4). Céac san pham PCR cua 3 chiing
nim Coll-1, Coll-2 va Coll-3 dugc tinh
sach va su dung dé gidi trinh tu theo

phuong phap Sanger. Cay phan phat sinh
chung loai dua trén trinh ty vung gen ITS
ctia 3 ching nAm nghién ctru va cc ching
tham chiéu trén ngan hang gen NCBI
duoc thiét 1ap (hinh 5).

5.1, C. gloeosporioides F8-MT476842 seq
1.8 C. gloeosporioides GX3-MT476843 seq
19.8| C. gloeosporioides JS1-MT476844 seq
1b4| C. gloeosporioides luan7-2-2-MT033018.s
8.2 C. coffeanum NW322-EU520060.seq
20'9 C. gloeosporivoi_des ZT-1-OP132776.seq
20.0 C. gloeosporioides LJTJ17-KP748208.seq
C. siamense JD-ZJ-J-2-2-MW653763 seq
‘| C. gloeosporioides ZT-5-OP787951.seq
| C. gloeosporioides PTTJ22-MG561711.seq
C. gloeosporioides NAS-CG2-MH168106.seq

64.8

452

11

Nucleotide Substitutions (x100)
Bootstrap Trials = 1000, seed = 111

C. gloeosporioides AGSV18-MN298754 seq
C. fructicola LUTJ18-KP748209.seq

C. gloeosporioides LJTJ14-KP748205.seq
C. gloeosporioides ML01-0Q286386.seq

- C. gloeosporioides PTTJ38-MH092016.seq

Coll-1.seq
Coll-3.seq
Coll-2.seq

0

Hinh 5. Cay phat sinh ching loai ctia 3 ching nam Coll-1, Coll-2, Coll-3 phan lap
véi 12 chung C. gloeosporioides khac nhau, 1 loai C. fructicola, 1 loai C. siamense
va 1 lodi C. cofeanum trén ngan hang gen Bank NCBI

Dua vao cay phat sinh ching loai cho
théy ba chung nam phan 13p dugc c6 do
tuong dong cao trén 98% voi cac dai dién
thudc loai C. gloeosporioides. Tuy nhién,
tinh tu vung ITS cua chung Coll-2 co su
sai khac so véi hai chung Coll-1 va Coll-3
(hinh 5). Mic du vay, ca 3 ching nay déu
¢6 trinh ty twong dong cao véi cac ching
khac trong loai C. gloeosporioides. Do vay,
can c6 cac nghién ctru sdu hon vé sy khac
biét ctia 3 ching nAm da phan 1ap duoc.

4. KET LUAN

Két qua phan lap, dinh danh dya vao
dic diém hinh thai (hé soi va bao tir) va ky
thuat phan tr (st dung cap mdi dic hiéu
MKCgF/MKCgR va ITS1/ITS4) da xac
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dinh duogc ba ching ndm giy bénh than
thu trén cam Cao Phong, Hoa Binh thudc
loai Colletotrichum gloeosporioides va
dugc dat tén 1a Coll-1, Coll-2, Coll-3. Két
qua nay gitp nha vuon dinh huéng dé
phong va trir bénh nhim néng cao ning
sut, chat lwong cta cam va giam thiét hai
do nim bénh gy ra.

Loi cam on: cong trinh nay dwoc thuc
hién bang nguon kinh phi tir dé tai:
“Nghién ciru hé vi sinh vit ving ré trén
cdy cong nghiép (ca phé) va cdy an qua
(cAy cam) tai Viét Nam nham ndng cao
sinh trwéng va tinh chong chiu mam bénh”
do Vién Han lam Khoa hoc va Cong nghé
Viét Nam cdp giai doan tir 2023 - 2025 véi
md s6: TDCPVS.02/23 - 25.
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ABSTRACT

Isolation and characterization of Colletotrichum gloeosporioides
causing anthracnose on sweet orange (Citrus sinensis) at Cao Phong, Hoa Binh

Colletotrichum gloeosporioides is one of the most serious pathogens that causes
anthracnose diseases in different plant species, especially citrus. The isolation and
characterization of this fungal species from Cao Phong orange will be important for
disease prevention and management. In this study, we collected and cloned eight
fungal isolates that showed morphological characteristics of C. gloeosporioides. In
which, three isolates were positive for specific primers of C. gloeosporioides.
Moreover, the sequence analysis of the ITS fragment confirmed that the three fungal
isolates belong to C. gloeosporioides. Our current study provides important

information for the prediction and establishment of sufficient methods to manage and
control this disease at its early stages.

Keywords: Anthracnose, Cao Phong orange, ITS, Colletotrichum gloeosporioides.
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* E-mail lién hé: chinh.nha.ho@gmail.com

TOM TAT

Bénh phan trang gdy hai phé bién trén cdy tdo tai Nam Trung Bo. Nghién citu iing
dung sinh hoc phén tir dé xdc dinh tac nhdn va anh hwong cia ky thudt don tia canh dén
mike do gdy hai ciia bénh tir nam 2020. Két qud cho thdy, bénh thiwong gay hai trén cac
bg phdn nhur qua non, hoa va la. Trong tw nhién, bénh gay thiét hai nhzeu nhdt trén qud
non. Khi méi trwong thudn loi, nam phat trién thanh 16p c6 mau trang bao phui trén vét
bénh. Da xdc dinh dwoc tic nhan gdy bénh phan trdng trén cdy tdo la do nam Oidium
heveae gdy ra, giai doan hitu tinh la Erysiphe quercicola. Ky thudt don tia canh c¢é dnh
hieong dén su phat trién va gdy hai ciia bénh. Khi mdt dé canh trén cdy tao cang cao thi
bénh phdn trang gady hai cang nang. Trong do, bénh phan tring gdy hai qua tdo it nhat &
cong thirc cdt dé 5 canh cdp 2/cay, ddy ciing la céng thirc ¢é ndng sudt tdo cao nhat.

Tir khéa: cdy tdo, bénh phdn trang, Oidium heveae, Erysiphe quercicola.

1. MO PAU

Cay tao dang dan tr& thanh mot trong
nhitng cdy an qua quan trong ctua khu vuc
Nam Trung B$ véi dién tich trén 1.300 ha
va gia tri san xuit cao hon nhiéu cac loai
cay trong phd bién khéac. Trong diu kién
san xut tham canh tot, cdy tao c6 thé cho
thu nhép trén dudi 1 ty dong/ha/nam. Cay
tdo c6 kha nang chiu han va sinh truéng
phat trién tbt tai cac tinh trong ving. Tai
day, cay tao c6 thé ra hoa, ddu qua quanh

Nguoi phan bién: PGS.TS. Tran Thi Thu Ha

ndm. Tuy vay, cdy tdo sinh trudng phat
trién tot nhat trong vu kho. Hién nay, cdy
tdo dang dugc cac tinh Ninh Thuan, Binh
Thuan va Khanh Hoa quan tdm uu tién
phat trién.

Trong thuc té, cdy tdo 1a mot trong
nhimg loai cdy 4n qua bi nhiéu loai sinh
vat gy hai. Trong d6, bénh phin tring 1a
bénh hai nguy hiém nhét. Tuy nhién, viéc
nghién ctu tdc nhan gay bénh va k¥ thuat
quan ly bénh hai trén cay tdao chua duogc
nghién ctru nhiéu. Dé quan 1y bénh phan
trang hai tio c6 hiéu qua cao thi trudc hét
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can phai xac dinh dugc tac nhan gy bénh.
DPong thoi, cling can danh gia anh huong
cua viéc ap dung cac bién phap k¥ thuat
dén phat sinh, phat trién cta bénh phin
trdng. Su phat sinh, gay hai cua vi sinh vat
trén cdy trong khong nhimng phu thudc vao
ky chu, tdic nhan gdy bénh ma con phuy
thudc vao diéu kién tiéu khi hau moi
truong & canh ddng tao. Ky thuat ddn
canh, tao tan khong nhiing cé anh huong
tryc tiép dén sinh truong phat trién cua
cdy tao ma con anh hudng dén diéu kién
tiéu khi hau cta canh dé)ng tao, ma chu
yéu la anh sang, nhiét do va am do. Piéu
nay c6 tic dong khong nho dén sy phat
sinh, phat trién va gy hai ciia bénh phan
trang trén cdy tao. Xuét phat tir thyuc tién
do, ching to61 “Nghién ciru tac nhan gady
bénh va dnh huéng cua ky thudt don tia
canh dén bénh phdn trdng trén cdy tdo tai
Nam Trung Bo”.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Thoi gian va dia diém nghién ciru

- Thoi gian: tir thang 01/2020 dén
thang 12/2022.

- Dia diém nghién citu: cic ving
trong tao tai Nam Trung B6 (Ninh Thuén,
Binh Thuan, Khanh Hoa), Vién Nghién
ctru Bong va Phat trién nong nghiép Nha
Ho (Ninh Thuan), Vién Bao vé thuc vat
(Ha Noi).

2.2. Vat liéu, ndi dung va phuwong phap
nghién ciru
2.2.1. Vit liéu, dung cu va thiét bi
nghién ciru

Cac dung cu diéu tra, thu mau, tai thu
mau, kinh hién vi, may anh. Cac vét tu,
dung cu phong thi nghiém: éng eppendorf,
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dung dich CTAB, isoamyl alcohol,
Ethanol 70%, dung dich dém TE, nudc
siéu sach (Invitrogen), may ly tdm, may
PCR Mastercycler X50S, cip moi
ITS4/ITS5; NL1/NL4, gel agarose, dém
TAE (Tris Acetic acid EDTA), thudc
nhuom RedSafe (20000X).

2.2.2. Noi dung va phwong phdp nghién cviru
a) Nghién citu tic nhdan gdy bénh phan
trang trén cdy tdo tai Nam Trung B

* Phuong phéap thu thap mau: i) thu
mau trén cac rudng tdo bi nhiém bénh
phén tréng tai Ninh Thuan (Ninh Son,
Ninh Phudc), Khanh Hoa (Cam Ranh) va
Binh Thuén (Tuy Phong) theo phuong
phap diéu tra dinh ky va cé diéu tra bd
sung. Mdi ving diéu tra 3 ruong, mdi
rudng diéu tra 5 diém theo 2 duong chéo
goc (3 cay/diém); ii) sd luong miu thu
thap: 10 mau bénh hai/diém diéu tra x 5
diém/1 tinh x 3 tinh; iii) thu thap tit ca cac
triéu chimg bénh phéan tring trén tat ca cac
bd phan bi hai cua cdy tdo. Cac mau
duoc bao quan trong tii gidy. Sau khi
thu thap, mau duoc gli ngay vé phong
thi nghiém dé theo doi. Ghi rd cac thong
tin cia mau bao gdm ngay, dia diém, tén
chi rudng, gidng, tudi cdy, bo phan bi
hai, diéu kién dét dai, bién phap quan 1y
bénh dang ap dung.

* Phuong phdp gidm dinh tdc nhan
giy bénh phan tring hai tao: theo dong
thot hai phuong phap:

(i) Phuong phép truyén théng, dé am
mau 10i soi dudi kinh hién vi quang hoc
quan sat su phat trién ciia soi nim va bao
tir, ddc diém cua soi ndm, bao tur.

Xac dinh tdc nhan giy bénh theo
nguyén tic Koch’s postulates (1984).
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Tién hanh phun dung dich bao tr nAm
gy bénh phén tring trén cay tdo thu dugc
tr Binh Thuan, Ninh Thuin va Khanh
Hoa (ndm 5 x 10° bao tir/ml) udt déu trén
toan cay tao dang c6 qua non duoc chuin
bi sdn trong nha kinh, mdi ngudn nim
phun 1én 10 cdy. Tién hanh lay nhiém
trong diéu kién mua mua, ngay sau khi
phun lay nhiém, ciy tio dugc duy tri trong
diéu kién do am cao tir 80 - 90% trong 72
gi0, sau do tiép tuc duy tri 4m do6 cao bang
may phun swong cho hét ky theo ddi.

+ Phuong phap theo doi: sau khi lay
nhiém tién hanh theo ddi hang ngay cho
dén khi 100% cay lay nhidém bi bénh. So
sanh tri€u chirng bénh xuét hién trong cac
cong thirc 1ay nhiém voi triéu ching bénh
thu thap ngoai dong rudng. Tai kiém tra
tac nhan gdy bénh dudi kinh hién vi
quang hoc dé so sanh vé&i ngudn lay
nhiém ban dau.

(if) Phuong phap ung dung cong nghé
sinh hoc.

+ Téach chiét DNA mau bénh bang
dung dich CTAB: DNA duoc tach chiét,
tinh sach theo quy trinh cia Doyle va
Doyle (1990): lay 16p phan tring & mo bi
bénh trén qua tdo cho vao dng eppendorf
1,5 ml ¢6 chura 0,3 ml dung dich CTAB;
- Dung chay nhya nghién miu tao thanh
hdn hop théng nhit va u & 65°C trong 30
phut. Ly tdm 12.000 v/p trong 15 phat. Hat
phan dich bén trén ra 6ng eppendorf 1,5 ml
méi; > Bo6 sung chloroform:isoamyl
alcohol (24:1) vao 6ng mau va lic déu
dung dich 6ng mau; 2> Ly tdm 6ng miu ¢
15,000 rpm trong 10 phat; = Dung pipet
hat phan dich néi sang ong eppendorf
1,5 ml méi, bo phan con lai; > Thém
luong twong dwong iso-propanol vao éng

eppendorf, lic déu dung dich 6ng miu;
> U 6ng miu ¢ -20°C it nhit trong 1 gid
(hoic dé qua dém); > Ly tdm Ong mau &
15.000 rpm trong 20 phut; > Loai bd
phan dung dich bén trén va giit lai phan
két tia; > Rura phan két tua bang cach
thém 500 pl con Ethanol 70%, lic nhe
6ng. Ly tam ong ¢ 12.000 rpm trong 10
phat. Qua trinh nay duoc lap lai 2 lan;
> Mo ndp 6ng miu dé loai bé Ethanol
con lai bﬁng cach dé 6ng mau & nhiét do
phong thi nghiém (hodc U trong heat block
& 37°C); > Hoa tan két taa trong 30 pl
dung dich dém TE (hoic nudc cat vo
tring); = Bao quan dng miu & -20°C.

+ Phan ung PCR: thuc hién véi cac
cdp moi trinh bay tai bang (bén dudi). Mdi
phan ung co tong thé tich 50 ul chua
18,45 pl nudce siéu sach (Invitrogen), 25 pl
GoTaq Green Master Mix (Promega), 2 pl
DNA (chiét bang CTAB) va 1 pl mdi loai
moi (ITS4/ITS5; NL1/NL4; Btla/Btlb).

Thyc hién phan ung PCR trén may
PCR Mastercycler X508 voi diéu kién sau:
khoi dau bién tinh & 94°C trong 2 phut; tiép
theo 1a 32 chu trinh phan tmg gém bién
tinh & 94°C trong 30 gidy, gan moi & 52°C
(v6i cdp mdi ITS4/ITS5; NLI/NL4) va
54°C v6i cap moi Btla/Btlb trong 30 gidy,
tong hop soi & 72°C trong 1 phit. Phan tg
dugc két thic v6i 5 phut & 72°C.

Pién di sian pham PCR trén gel
agarose 1% duogc chuén bi bﬁng dém TAE
(Tris Acetic acid EDTA) va chta thudc
nhuém RedSafe (20000X). Gel dugc chay
trén thiét bi dién di Mupid-exU Mini
System (Helixxtec) voi dém TAE & dién
thé 100V trong 30 phut. Kiém tra ban gel
dudi hé thong chup anh E-Gel®, phan tich
va so sanh cac vach bang trén ban gel.
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Cidc moi di dwoc sir dung trong dinh danh phén tiv ndm gdy bénh trén tdo

Ving gen Mbi Trinh tw (5’ - 37) Tham khao
ITS4 TCCTCCGCTTATTGATATGC _
White et al. (1990
s TS5 GGAAGTAAAAGTCGTAACAAGG ite et al. (1990)
285 rDNA NL1 GCATATCAATAAGCGGAGGA
NL4 TTGGTCCGTGTTTCAAGACG
. Btla TTCCCCCGTCTCCACTTCTTCATG
B-tubulin Glass and Donaldson (1995)

Btlb GACGAGATCGTTCATGTTGAACTC

+ Phuong phap tinh chiét DNA, giai
trinh ty va phan tich trinh tu.

Vach bing chtra san phim DNA trén
gel agarose duoc cit va bao quan trong
cac Ong eppendorf méi. St dung kit
Wizard SV Gel and PCR Clean-Up
System (Promega) dé tinh sach DNA tir
gel agarose. Thyc hién tit ca cac budc
tinh sach & nhié¢t 46 phong.

Giai trinh tyr san pham PCR tinh sach
truc tiép ca 2 chiéu véi moi twong mg trong
phan tmg PCR. Trinh tu DNA hoan chinh
clia mau giri sau khi duge xir 1y bang phan
mém Bioedit dugc so sanh véi cac trinh tu
viing gen tuong tmg da biét trén co so dir
litu Genbank bang phin mém BLAST
(http://blast.ncbi.nIm.nih.gov/Blast.cgi).

Cay pha h¢ duogc xay dung theo phuong
phép Neighbor - Joining v&i khoang cach
di truyén giira cac trinh tu dugce xac dinh
dya trén mo hinh thay thé Kimura hai
tham sd. Gia tri & cac ndt 1a gia tri thong
ké Boostrap duéi dang % (1000 1an lap).

+ Chi ti€u theo doi: tdc nhan giy bénh
phan tring hai trén cay téo.

b) Nghién curu anh hwong cua ky thudt
don tia canh dén bénh phan trdng hai tdo
tai vung Nam Trung B¢

Thi nghiém gém 5 cong thirc (cat dé
lai 5,7, 8,9 va 11 canh cap 2/cay), bo tri 6
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16n khong 1ap lai, mdi 6 ¢o dién tich 500 m-.
Mat do trong hang cach hang 5 m, ciy
cach cdy 4 m. Theo doi thi nghiém trén
vuon tio 4 nim tudi. Cac bién phap ky
thudt canh tac khac ap dung theo Chi cuc
Bao v¢ thuc vat Ninh Thuan (2014).

Phwong phap theo doi thi nghiém:
diéu tra 100 qua/cdy (rai déu trén 6) tur
giai doan dau qua dén cudi vu. Piéu tra 10
ngay/lan. Trén mdi vuon diéu tra 10 diém
ngau nhién, mdi diém diéu tra 10 qua rai
déu trong 0, danh gi4 chi sb6 bénh va ti 1&
bénh (%) theo thang 9 cap: i) nl: s6 qua bi
bénh & cép 1 véi < 5% dién tich qua bi
bénh; ii) n3: s6 qua bji bénh & cip 3 véi
> 5 - 10% dién tich qua bi bénh; iii) n5: sd
quéa bi bénh & cap 5 véi > 10 - 15% dién
tich qua bi bénh; 1v) n7: sb qua bi bénh ¢
cap 7 v6i > 15 - 20% dién tich qua bi
bénh; v) n9: s6 qua bi bénh & cip 9 véi
> 20% dién tich qua bi bénh.

- Céc yéu tb cau thanh ning suat va ning
suét: i) s& qua/m® mdi 6 theo dbi 5 diém cb
dinh, mdi diém 0,25 m? (0,5 x 0,5 m),
dém toan bo s6 qua trong khung trong ca vuy;
ii) khoi lwong qua: do khéi lugng qua tai 5
diém, mdi diém 10 qu4; iii) nang suat thuc
thu NSTT (tin/ha) = (ning sudt 6 thi
nghiém (kg) x 10.000/dién tich 6 thi nghi¢ém
(m?) x 107%).

- Xir 1y sb liéu trén may vi tinh bang
cac phan mém MSTATC va MS Excel.
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3. KET QUA VA THAO LUAN

3.1. Két qua nghién citu xic dinh tac
nhan giy bénh phén tring trén ciy tio
tai Nam Trung B

3.1.1. Triéu chitng bénh phin tring hai
tdao tai Nam Trung B¢

Bénh phan tring gay hai chu yéu trén
cac bd phan non mém nhu qua non, hoa
va l4. Trong tu nhién, bénh gay hai chu
yéu trén qua non va it gdy hai trén qua
chin, 14 va hoa. Khi gap diéu kién méi
truong thuan loi cho nam bénh phat trién,
trén cac vét bénh xuét hién 16p ndm mau
trang bao phu. Triéu chirng ndm bénh dién
hinh nhu sau:

Trén l4: bénh xuét hién va gay hai chii
yéu & mit dudi cua 1. Nhin bang mit
thudng, ban dau la dang chim nho mau
trang min hodc tring xam, sau phat trién
thanh 16p ndm mong lan rong toan bd mat
dudi 4. Bénh hai nang 1am 14 bi bénh tho,
cimg, gion va dé rung.

Trén hoa va qud non: hoa bi bénh kho
lai, gion, bién dang va khong dau qua.
Triéu chung bénh trén qua non, ban dau 1a
16p ndm nho mau tring, sau d6 lan rong
trén bé mat qua. Trén qua nho, nAm c6 thé
bao phi toan bo bé mit qua lam cho qua
khong phat trién dugc. Khi bénh hai ning,
16p ndm tring chuyén dan sang mau nau.
Qua san sui, ¢ cac vét mau thAm den.
Bénh c6 thé gy hai ca phan cudng l4
(hinh 1).

Quan sat mau bénh tuoi cho thdy soi
ndm moc rai rac trén bé mit mo bi bénh, da
bao, phan nhanh, khdng mau. Bao tir moc
thanh chudi trén canh bao tir, don bao,
khong mau, hinh try hoac hinh trimg, kich
thuéc bao tir nAm khoang 30,4 x 18,3 um.
Bao tir ddu tién véi phan dinh hoi tron
duoc hinh thanh tir canh bao tir, cac bao tir
thr 2 ¢6 hinh hoi tru v6i dinh khong tron.
Tir ddc diém nhu trén cho thdy nim bénh
gay hai trén cay tao Nam Trung B¢ 1a do
nam Oidium sp. gay ra.

Hinh 1. Triéu chirng va bao tir nAm gay bénh phan trang trén tao

(1, 2: trén qud; 3: bao tlr nAm gay bénh & dd phong dai 200 Ian)

3.1.2. Két qua xdc dinh tic nhin gdy
bénh phin tring trén qud tdo tai Nam
Trung B¢
a) Phirong phdp truyén thong

Két qua nghién ctu cho thiy dén
ngay thir 11 sau khi 1y nhiém 100% so
cay tdo co triéu chung dic trung ctia bénh

phan tring trén qua. Triéu ching bénh
xuét hién trén qua tdo, bao tr va soi nam
thu duoc trén ciy tao lay nhiém nhan tao
gidng nhu nguoén ndm bénh phan tring thu
dugc tor qua tdo thu tr khu vyc Nam
Trung Bo. T d6, cho thidy bénh phin
tréng hai tdo tai Nam Trung B¢ do nam
Oidium sp. gay ra.
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Hinh 2. Triéu chirng bénh thu dwoc
khi lay bénh nhan tao

b) Phwong phap ung dung cong nghé
sinh hoc

Khi sir dung cac phuong phap phan
loai truyén thong di xac dinh tic nhan gay
bénh phan tring trén cdy tao tai cic ving
diéu tra 1a nam Oidium sp. Lay ngiu nhién
mAau tir nhém miu di dung dé phan loai
bang phuong phép truyén théng dé phan
loai béng ky thuét sinh hoc phan ta. Cu
thé, DNA tong s6 cia 4 miu ndm giy

ITS4/1TSS

M 1 2 3 4

»

iz

MoV T T h

8

Hinh 3. Bao tir va canh bao tr nAm
thu dwoc trén vét bénh

bénh phén tring trén ciy tio duoc tach
chiét dé dinh danh nam bang k¥ thuat PCR
va giai trinh tu gen vung ITS, 28S rDNA
va B-tubulin. St dung 3 cip mdi la
ITS4/1TS5, NL1/NL4, Btla/Btlb. San pham
PCR cua dai dién cac mau ndm dién di trén
gel agarose 1% c6 kich thudc xap xi 650 bp
v6i cap mdi ITS5/1TS4 (hinh 4a), 650 bp
v6i cap mdi Btla/Btlb (hinh 4c), 700 bp véi
cip mdi NL1/NL4 (hinh 4b).

650 bp

Hinh 4. Két qua dién di san pham PCR cac mau nam phan lap
trén mau bénh phan trang trén téo tai Ninh Son - Ninh Thuan

(a: khuéch dai viing gen ITS béng c&p mdi ITS5/ITS4, giéng 1 - 4: mAu ndm phén tréng trén tao
tai Ninh Son - Ninh Thuan; b: khuéch dai viing gen B-tubulin bang cap gen Btla/Btlb;
c: khuéch dai viing gen 28S rDNA bang cdp mdi NL1/NL4; M: 1kb DNA marker)
(GenRular - Thermo - hinh a; HighRangger - Norgen - hinh b, c)

Vung ITS (Internal transcribed
spacer), vung 28S rDNA va vung B-
tubulin 1a cac vung gen co ban thuong
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duoc st dung trong phan loai tén chi hoac
co thé dén tén loai cia mot sO loai nam.
Két qua giai trinh ty cac mau phan tich
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ving 28S rDNA va B-tubulin c6 két qua
nhiéu hai dau va khong xac dinh duoc khi
so sanh trinh tu trén BLAST. Cac mau
phan tich ving ITS c6 két qua tot va co
gia tri dé xac dinh tén ndm gay bénh phan
trdng trén tao & Ninh Thuan.

Trinh ty gen mau ndm sd 1 duoc chon
lam dai dién so sanh muc do tuong déng
trén Ngan hang gen (ky hiéu miu la
PT.NTVN22). Cay pha hé duoc xay dung
dua trén 13 trinh ti cta cac loai nim gay
bénh phén tring Erysiphe quercicola,
Podosphaera macularis, Podosphaera
leucotricha (6 giai doan hiru tinh) va
Oidium heveae (¢ giai doan v6 tinh) tur
Ngan hang gen. Mau nim PT.NTVN22
gay bénh phan tring trén tio ¢ vung Ninh
Thuén 0 trinh ty DNA cta vung ITS ¢
d6 tuong dong va nim cung nhanh véi
nam Oidium heveae (& giai doan vo tinh),
Erysiphe quercicola (¢ giai doan hitu tinh)

gdy bénh phén tring trén cdy chom chém
tai Indonesia, cdy cao su tai Braxin va
Trung Qudc c6 ma s Ngan hang gen la
LC128427.1, AB193607.1, MF502420.1,
LC270856.1, MG208874.1, KX977436.
N4im tao thanh mét nhanh riéng biét so
véi cac loai Podosphaera macularis,
Podosphaera leucotricha trén cay pha hé.

Tai Viét Nam, ndm Oidium sp. da
dugc xac dinh 1a nguyén nhan gay bénh
phin tring trén cdy téo ta (Zyzyphus
jujuba Lamk) tai Tién Giang, Pong Nai,
Ha No6i, Hung Yén (Vién Bao vé¢ thuc
vat, 1999a, 1999b). Nam Podosphaera
leucotricha dugc xac nhan la nguyén
nhan giy bénh phan tring trén tao tay
(Malus domestica) tai vung Ha Giang,
Lao Cai (Pang Vi Thi Thanh, 2008;
Vién Bdao v¢é thuc vat, 1999b). Bénh gay
hai trén cac bd phan nhu chdi non, 14
non va qua.

LC128427.1 Erysiphe quercicola
AB193607.1 Erysiphe quercicola
| MF502420.1 Oidium heveae
LC270856.1 Erysiphe quercicola
MG208874.1 Oidium heveae
KX977436.1 Oidium heveae

100 | PLNTVN22

AB292693.1 Erysiphe quercicola
MF502421.1 Oidium heveae
KX977434.1 Oidium heveae
MNB853355.1 Podosphaera macularis

OMO022828.1 Podosphaera leucotricha
100 ON208986.1 Podosphaera leucotricha

99 ON325389.1 Podosphaera leucotricha

—

0.020

Hinh 5. Cay pha hé xay dwng theo phwong phap Neighbor - Joining
(Vién Bao vé thwc vat, 2022)

Dua véo hinh thai cta bao ti nAm va
san pham PCR cua cac ving gen ITS, 28S

rDNA va f-tubulin, phan tich trinh tu
DNA ving gen ITS cia nim di khang
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dinh miu ndm gay bénh phan tring trén
tao tai Ninh Son - Ninh Thuén la Oidium
heveae va c6 giai doan h{tu tinh Ia
Erysiphe quercicola.

So sénh 13 trinh tu doan gen cua 4
loai niAm khac nhau tir Ngén hang gen, ma

s6 Ngin hang gen duoc dit trong dau
ngoic don. PT.NTVN 22 13 miu ndm gy
bénh phan tring trén tio ¢ Ninh Thuan.
Gia tri tai cac nbt 1a gia tri théng ké
bootstrap dudi dang % (1.000 1an 13p) (chi
ghi nhitng gia tri 16n hon 80%).

3.2. Két qua nghién ctru anh hwéng ciia ky thuit don tia tio dén sw phat sinh, giy

hai ctia bénh phén tring

3.2.1. Dién bién ti Ié bénh phén tring gdy hai trén qud tdo 6 cdc céng thirc don tia

khéac nhau
30 -

27,00

20 | 21,00

Ti 1§ bénh (%)

15 A

—— 5 canh C2/cay
— ® -7 canh C2/cay
9 canh C2/cay
—>— 11 canh C2/cay
e oK+ 8 canh C2/cay

96 103 110 117 124 131 138 145 152

159 166 173 180 187 194 201
Ngay sau cit canh (ngay)

Hinh 4. Dién bién ti Ié bénh phan trang gay hai qua tao
& cac cong thire dén tia canh tai Ninh Thuan, nam 2020

Bénh phén tréng xuét hién rat som,
ngay sau khi c6 qua, bénh xuét hién, ton
tai va gay hai lién tuc trong sudt vu téo,
dic biét gay hai ning giai doan sau cat
canh 90 ngay dén 150 ngay. Bénh phén
trang gdy hai nang khi qua tdo con non
(khoang 100 - 130 ngiy sau cit canh) va
sau do, khi qua tdo gia va chin thi qua tdo
it bi bénh gay hai hon.
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Cac cong thirc thi nghiém cit canh
déu bi bénh phin tring giy hai. Tuy
nhién, & cong thirc dé lai 5 canh cap 2 trén
mdi ciy co ti 16 qua bi bénh bénh thip nhét.
Cong thic cét va dé lai 11 canh cap 2 mdi
cdy co ti 1¢ bénh phan tring gy hai cao
nhét. Nhin chung, mat do canh cang cao thi
Xu huéng ti 1& bénh phan tring giy hai
cang cao. Khi dbn tia canh, dé lai ) luong
canh vira phai (5 canh cap 2/cdy) da tao
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duoc do thong thoang trén vuon tdo, gitp
giam thiéu mure do ti 16 gay hai cua bénh
phén tring so véi cac cong thirc dé mat do
canh cao.

3.2.2. Dién bién chi sé bénh phin
trang trén qud ¢ cdc céng thirc don tia
canh tao

Tuong tu nhu ti 1¢ bénh, chi s6 bénh
phan tring hai tao trén cong thuc dé 5

canh cip 2/cay thap nhat va cong thirc dé
11 canh cip 2/cdy cao nhat trong subt vu.
Nguyén nhan cong thic dén tia dé lai 5
canh cip 2/ciy c6 chi sb bénh phéan tring
thap nhit 1a do mat do canh thap di tao do
thong thoang, 4m do thip con cong thirc dé
11 canh cép 2/cay c¢6 mat do canh cao nén
vuon tao ¢6 4m do cao, thiéu anh sang truc
xa nén bénh phén trang phat trién manh.

12
S
; 10,556 R A
S 10 —— 5 canh C2/cay
(-}
=
o — = — 7 canh C2/cay
5 8 9 canh C2/cay
6 6,556 —>— 11 canh C2/cay
4 oK+ 8 canh C2/cay
4 (e
b4
2
0 A

96 103 110 117 124 131 138 145 152 159 166

173 180 187 194 201

Ngay sau cit canh (ngay)

Hinh 5. Dién bién chi s6 bénh phan trang gay hai trén qua tao
& cac cong thirc dbn tia canh tai Ninh Thuan, nam 2020

3.2.3. Ddnh gid cdc yéu t6 ciu thanh
néng sudt, ning sudt va chit luong tio ¢
cdc cong thire dén tia canh

Céc cong thirc dbn tia canh khac nhau
d3 1am cho cac yéu t6 cdu thanh ning suat
va nang suit tio c6 sy khac nhau. Méat do
qua cua cac cong thic dao dong tur 62,8
dén 79,4 qué/mz. Trong d6, cong thirc dé 5
canh cp 2/ciy co sb quél/m2 cao nhat va
cao hon ¢6 ¥ nghia véi cong thire dé 9 canh

cap 2/ciy va cong thirc dé 11 canh cap
2/cay nhung khong c6 y nghia véi cong
thirc dé 7 va 8 canh cap 2/ciy. Cong thirc
dé 9 canh cép 2/cay va cong thic dé 11
canh cdp 2/cdy c¢6 qua/m? thip nhét 1a do
mat d canh cao, 14 day dan dén thiéu anh
séng, dong thoi bi bénh phéan tring gay hai
ning hon nén qua bi rung nhiéu. Khéi
luong qua cta cac cong thirc it bién dong
hon, dao dong tir 77,6 - 79,6 g/qua.
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Ning suét 1y thuyét va nang sudt thuc
thu cua céc cong thirc thi nghiém dao
dong tuwong Gng tir 49,4 - 63,2 tin/ha va
30,8 - 45,9 tAn/ha, mat do canh cang cao,
bénh hai cang nang va nang suét cang
giam. Trong d6, cong thirc dé 5 canh cép
2/ciy c6 ning suit ly thuyét cao nhat va
cao hon ¢ ¥ nghia so v6i cong thire dé 9
canh cp 2/cdy va cong thirc dé 11 canh
cap 2/cdy. Ning suét thuc thu dao dong tir
30,8 - 45,9 tdn/ha. Trong d6 cong thirc dé
5 canh cép 2/cy c6 ning suét thuc thu cao

nhat va cao hon cd y nghia so voi céac
cong thurc con lai.

Do Brix cua qua tdo cua cac cong
thie don tia khac nhau it c6 sy sai khac
nhau va bién dong tir 10,1% dén 10,6%.
Tuy nhién, cong thircc dé 5 canh cép 2/cay
c6 do ngot cao nhét, d6 Brix c6 xu huong
giam khi dé mat d6 canh ting cao.

Tém lai, cong thuc dé 5 canh cép
2/cdy gitip han ché t6t nhit bénh phan
trang giy hai trén qua tio va dat co ning
sudt tao cao nhit (45,9 tan/ha).

Bing 3. Cdc yéu té ciu thanh ndng sudt, ning sudt va cht lwong tdo
0 cdc cong thire don tia canh tai Ninh Thudn, nam 2020

. 96ng t{hl:l’c ) S6 quaim? Khéi !u’qng Nén{g sgét ly Ning sm:ét Do Brix
(so canh cap 2/cay) qua (g) thuyet (tan/ha) thwc thu (tan/ha) (%)
5 79,4 79,6 63,2 45,9 10,6
7 76,8 78,9 60,6 41,7 10,1
8 (BC) 74,4 78,6 58,5 40,1 10,2
9 63,6 79,1 50,3 31,5 10,3
11 62,8 78,7 49,4 30,8 10,4
CV (%) 6,8 111 75 8,5 6,4
LSDo5 5,2 ns 4,6 35 ns
4. KET LUAN canh cap 2/cay giup han ché sy gy hai

- Pa thu th@p va xac minh vi sinh vat
chinh gy bénh phan tring hai tdo tai Nam
Trung Bo 1a do ndm Oidium heveae gay
ra, giai doan hiru tinh 1a Erysiphe
quercicola. Bénh phan trang gy thiét hai
chu yéu trén qua tao non.

- Ky thuat d6n tia canh tao c6 anh
huong dén phat trién va gy hai cua
bénh phan trang. Trong d6, d6n tia dé 5
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cua bé¢nh phan trang va cé nang suat
cao nhat.
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ABSTRACT

Study to identify the cause of powdery mildew and the influence
of jujube branch density on the damage of powdery mildew disease
in the Southern Central Coastal

Powdery mildew is common disease on jujube in the South Central Coast. Research
on the application of molecular biology to determine the causative agent and influence
of pruning techniques on the harmfulness of the disease from 2020. The results show
that the disease often causes damage on parts such as young fruit, flowers and leaves.
In nature, the disease causes the most damage on young fruit. When the environment is
favorable, the surface at the infected site will be covered with a white fungus. It has
been identified that the causative agent of powdery mildew on jujube is caused by the
fungus Oidium heveae and the sexual stage is Erysiphe quercicola. Pruning techniques
have an effect on disease development and damage. The higher the density of branches
on the plant, the more severe the damage caused by powdery mildew. In which,
powdery mildew damages jujube the least when cutting and leaving 5 secondary
branches on each plant, this is also the formula for the highest jujube yield in the
experimental formulas (5, 7, 8, 9 and 11 branches per plant).

Keywords: jujube, powdery mildew, Oidium heveae, Erysiphe quercicola.
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TOM TAT

Bénh phdn trang (Oidium heveae) la bénh hai chinh trén cdy tdo tai Ninh Thudn.
Piéu kién méi trieong cé tac dong ré rét dén sw phdt sinh, phdt trién va gdy hai cia
bénh. Nghién cvru thuc hién tai Ninh Thudn tie thang 8/2020 dén 12/2021. Két qua cho
thdy, mirc @6 bénh phdn trdng gdy hai trén qua tdo khdc nhau ré rét & thoi vu cdt canh
khdc nhau. Trong do, cdt canh tdo vao thang 5 va thang 8 thi mike d¢ bénh phdn tring
@dy hai ndng hon so véi cdt canh vdo thang 2 va thang 11, ti 1é bénh cao nhdt & 115
ngay sau cdt canh twong ing la 28% va 21% so véi 16% va 15%, chi s6 bénh twong
ung la 12,4% va 9,9% so voi 4,4% va 4,3%. Day ciing la hai thoi vu ma tdo co nang
sudt thiee thu cao nhat, twong vmg la 45,8 tan/ha va 45,2 tan/ha. Tiép dén la cong thirc
cdt canh vao thang 2 (42,8 tan/ha). Cong thirc cat canh vao thang 11 ¢6 nang sudt thie
thu thap nhat, dat 33,4 tan/ha. P Brix ciia qud tdo trén ruéng cdt canh vao thang 2 cao
nhat (13,2%), tiép dén la cong thirc cdt canh vao thang 8 (12,3%) va thang 11 (11,8%),
céng thire cdt canh vao thang 5 ¢6 do Brix thap nhat (10,1).

Tir khéa: cdy tdo, bénh phan trang, Oidium heveae, thoi vu cdt canh.

1. MG DAU

Cay tho dang dan trd thanh cdy trong
chu luc cua khu vuc Nam Trung B9, trong
d6 Ninh Thuén la tinh c6 dién tich tao 16n
nhit v6i 1.008 ha [5], Binh Thuan khoang

Nguoi phan bién: PGS.TS. Tran Thi Thu Ha
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90 ha (riéng ¢ Tuy Phong la 86,1 ha) [3],
Khanh Hoa khoang 50 ha (chu yéu tap
trung & Tp. Cam Ranh) [4]. Trong nhiing
nam gan day, viéc ap dung bién phap quan
ly téng hop rudi va sau duc qua tio da
gilip ning suat, chat lwong tio ngiy cang
tang. Qua d6, da giam dugc lugng thude
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bao v¢ thuyc vat dung trén cay tdo, tao
dugc long tin voi nguoi tiéu dung, thi
truong trong nudc. Tu do, gia tdo, hi€u
qua kinh té va dién tich trong tdo ngiy
cang tang 1én.

Trong thuc tién san xuit tdo, ngoai
rudi va sau duc qua thi bénh phan tring 1a
mot trong nhimng loai dich hai nguy hiém
trén cdy tdo tai Ninh Thuan noéi riéng va
Nam Trung Bo noi chung. Ngudi trong
tao tai Ninh Thuan thudng cit canh tao
hang nam dé cho thu hoach vao cac thoi
vu tép trung theo y mudn va thi trudng.
C6 nhiéu thoi vu cat canh kéo dai trong
sudt nim dang duoc ngudi trong tio ap
dung. Theo d6, & ting thoi vu cit canh,
cay tdo cling chiu sy tdc dong manh mé
ciia moi truong 1am cho diéu kién tiéu
khi hau déng rudng c6 su khac biét theo.
Piéu kién mdi trudng c6 tac dong rd rét
dén sy phat sinh, phat trién va giy hai
ctia nAm bénh, dic biét giai doan tao co
qua non (giai doan rat man cam véi bénh
phan tring). Biét rd vé kha nang, muc do
gay hai ctua nam bénh & cac thoi vu khac
nhau giup ngudi trong tdo cd giai phap
pht hop dé han ché thiét hai do ndm bénh
gay ra. Tuy vay, dén nay, chua c6 cong
trinh nao nghién ciru vé mirc 46 gay hai
ciia bénh phin tring trén ciy tdo & cac
thoi vu cdt canh khac nhau tai Ninh
Thuén 1am co s& cho quan 1y bénh. Xuét
phat tir nhitng yéu cau cta thyc tién do,
viéc thuc hién ndi dung nghién cuu
“Bénh phan tring (Oidium heveae) hai
tao (Rhamnaceae: Ziziphus mauritiana) ¢

cc thdi vu cat canh khac nhau tai Ninh
Thuan” 1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Thoi gian va dia diém nghién ciru

- Thoi gian: tir nam 2020 dén 2021.

- Dia diém nghién ciru: cic ving

trong t4o tai Ninh Thuén.

2.2. Vit liéu, ngi dung va phwong phap
nghién ciru
2.2.1. Vat ligu, dung cu va thiét bi
nghién ciru

- Gibéng tao dang dugc trong tai
Ninh Thuan.

- Céc dung cy va thiét bi dé diéu tra, thu
mau, tai thu mau, kinh hién vi, may anh.

2.2.2. Nji dung va phwong phdp nghién ciru
Thi nghiém gdém 4 cong th}'Ic cit canh
0 cac thoi vu khac nhau, bd tri 6 16n
khong 1ap lai, mdi 6 ¢6 dién tich 1.000 m?:
Cong thirc 1: cat canh tio trong thang 2
Cong thire 2: cat canh tao trong thang 5
Céng thire 3: cat canh tao trong thang 8
Cong thirc 4: cit canh tao trong thang 11
Thuyc hi¢n thi nghiém trén vuon tao da
vao thoi ky cho qua 6n dinh. Céac bién
phéap k¥ thuat canh tac khéac 4p dung theo
S6 tay hudng din k¥ thuat san xuat tao an
toan tai Ninh Thuan.

2.2.3. Phuwong phap theo doi thi nghi¢m

Phuong phép theo doi dugc ap dung
theo QCVN 01-38:2010 [2], c6 diéu chinh
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dé phu hop véi cdy tao tai Ninh Thuan.
Diéu tra bénh phan tring tir giai doan dau
qua dén cudi vu dinh ky diéu tra 10
ngay/lan. Trén mdi vudn didu tra 10 diém
ngiu nhién nam trén dudng chéo goc, mdi
diém diéu tra 10 qua rdi déu trong 0, tir d6
danh gia ti 16 bénh va chi sd bénh. Ti 1é
bénh A (%) = (S6 qua bi bénh/Sé qua diéu
tra)*100.

Cdp bénh trén qua:

nl: sb qua bi bénh & cip 1 véi < 5%
dién tich qua bi bénh.

n3: s6 qua bi bénh & cip 3 véi > 5 -
10% dién tich qua bi bénh.

n5: sd qua bi bénh & cap 5 voi > 10 -
15% dién tich qua bi bénh.

n7: sd qua bi bénh & cap 7 voi > 15 -
20% di¢n tich qua bi bénh.

n9: s6 qua bi bénh & cap 9 voi > 20%
dién tich qua bi bénh.

* Chi tiéu theo doi: ty 1€ bénh (%), chi
s6 bénh (%), ning suat (tin/ha).

* Phirong phdp xir Iy 56 liéu: Xt 1y sb
liéu bang phan mém Excel, MSTATC.

3. KET QUA VA THAO LUAN
3.1. Dién bién ti 1¢ bé¢nh phin tring trén
qua tao & cac thoi vu cat canh khac nhau
Cay tao tai Ninh Thuan thuong bi
nhiéu loai bénh giy hai nhung bénh phan
trang 1a nguy hiém nhat. Bénh phan tring
gdy hai chu yéu trén qua tio con non,
ngay khi qua tdo vira dugc hinh thanh.
Thoi gian giy hai ning kéo dai dén khi
qua tao hinh thanh hat. Pic diém cua cay
tdo la ra hoa va dau qua lién tuc nén bénh
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phan tring gan nhu ton tai trén ciy tdo
trong sudt ca vu. Tuy nhién, k§ thuat canh
tac tao tai Ninh Thuan chu yéu 1a cit canh
t4o triét dé (dén dau), cho canh tao “bd”
trén gian va cho ra hoa, dau qua tap trung
nén bénh phén tring gay hai trén qua ciing
kha tap trung trong vu, chu yéu ¢ giai
doan khoang 95 - 135 ngay sau cit canh
(hinh 1).

Két qua theo ddi bénh phan tring trén
cac cong thyuc cat canh ¢ cac thoi vu khac
nhau cho thdy bénh phan trang giy hai
ning nhit trén coéng thirc cat canh vao
thang 5 va ké d6 1a ¢ cong thirc cit canh
thang 8. Trong d6, ty 18 bénh ting cao dan
& giai doan 95 ngdy sau cit canh va cao
nhat & giai doan 115 ngay sau cét canh.
Cong thirc cat canh tao vao thang 5, qua bi
bénh phan tring giy hai nang nhat véi ti 1
bénh cao nhét 1a 28% & 115 ngay sau cit
canh. Tiép dén 1a cong thuc cit canh vao
thang 8 v&i ti 1& bénh phan tring cao nhat
& ky theo ddi 115 ngdy sau cat canh 1a
21%. O thoi gian nay, cdy tao ciia 2 cong
thirc cat canh thang 5 va thang 8 cho qua
non nhiéu trong thoi gian mia mua, tao
diéu kién thuan loi cho ndm bénh phat
sinh, phét trién va gay hai. Hai cong thirc
cdt canh t4o vao thang 11 va thang 2, ti 1¢
qué t4o bi bénh phan tring giy hai tuong
duong nhau vai ti 1€ bénh cao nhét chi dat
15% va 16%. Sau 115 ngay sau cét canh,
sd qua tio non phu hop cho ndm gay hai
giam dan nén ti 1¢ bénh hai cling giam dan
& tat ca cac cong thic cho dén cudi vu
(175 - 185 ngay sau cit canh).
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Hinh 1. Dién bién ti Ié bénh phan trang gay hai trén qua tao cua cac céng thirc thi nghiém
tai Ninh Thuan, nam 2020 - 2021

3.2. Dién bién chi s6 bé¢nh phén tring trén qua tio & cac thoi vu cit canh khac nhau
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Hinh 2. Dién bién chi s6 bénh phan trang gay hai trén qua tao
cua cac cong thirc thi nghiém tai Ninh Thuan, nam 2020 - 2021
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Tuong tu ti 1¢ bénh, két qua nghién
ctru cling cho thay chi sé bénh phan tring
hai qua tdo cao nhit trén cong thic cit
canh vao thang 5, tiép dén 1a cong thirc cit
canh vao thang 8. O hai thdi vu cit canh
vao thang 11 va thang 2, mic d§ gay hai
ciia bénh kha thip va chi s6 bénh hai
tuong duong nhau. Trong do, cit canh vao
thang 5 bi bénh phan tring giy hai ning
nhat voi chi s bénh dat 12,4%, tiép dén 1a
cong thirc cat canh vao thang 8 véi chi s6
bénh cao nhat vdi 9,9% & ky theo ddi 115
ngay sau cat canh (hinh 2). Hai cong thirc
cit canh vao thang 11 va thang 2 ¢6 chi sb
bénh phin tring gdy hai trén qua thip
nhat, twong tng 13 4,4% va 4,3%. Co thé
thdy, mtc d6 giy hai cia bénh phan tring
tap trung cao nhat ¢ giai doan c6 nhiéu

qua tao con non (tir 95 dén 145 ngay sau
cit canh).

Nhin chung, két qua nghién ctru lan
dau tién vé mirc do gay hai cua bénh phan
trang trén cdy tdo & cac thoi vu cit canh
khac nhau tai Ninh Thuin. Bénh phin
trang gy hai trén qua t4o ning nhat trén
cong thirc ¢t canh vao thang 5, tiép dén 1a
cong thirc cat canh vao thang 8. Pay 1a hai
thoi vu ma tdo c6 qua non trong mua mua
nén can dic biét luu y theo ddi va kip thoi
xtr Iy ngudn bénh, tic dong cac k¥ thuat
quan ly bénh hiéu qua nham han ché anh
hudong dén ning suat, chat luong tao. Hai
cong thic cit canh vao thang 2 va thang
11, cdy tdo c6 qud non vao thoi gian it
mua, khi hau khoé néng nén it bi bénh
phan tring gy hai nhat.

3.3. Cac yéu t6 cdu thanh niing suit, ning suit va chit lwong tio & cac thoi vu cat

canh khéac nhau

Bing 1. Cic yéu t6 cdu thanh ning sudt va ning sudt to
0 CAC thoi vu cat canh khdc nhau tai Ninh Thudn, nam 2020 - 2021

Cac yéu t6 cau thanh ning suat va ning suat tao

Thoi vu U
cit canh S6 qua/m>  Khéilwgng qua Nang suatly thuyét Nang suat thye thu Do Brix (%)
(qua) @) (tan/ha) (tan/ha)

Thang 2 95,9 72,4 69,4 42,8 13,2
Thang 5 95,2 74,6 71,0 45,8 10,1
Thang 8 90,7 75,1 68,1 45,2 12,3

Thang 11 83,7 711 59,5 334 11,8
CV (%) 11,1 93 11,7 ] 83
LSD o,05 6,7 31 25 - 1,6

Két qua danh gia cac chi tiéu ning
suét va chat lugng tdo & céac thoi vu cit
canh khéac nhau cho thay, mat 6 qua khac
nhau ¢ cong thirc c6 thoi vu cit canh khac
nhau. Cong thirc cit canh vao thang 2 c6
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mat do qua cao nhét (95,9 qué/mz), tiép
dén 1a cong thic cit canh vao thang 5
(95,2 qua/m?), cong thirc cét canh vao
thang 11 c6 mat do qua thap nhat (83,7
qué/mz). Khéi lugng qua cua cong thic
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cit canh trong thang 8 16n nhat (75,1
g/qua), tiép dén 1a coéng thic cit canh
thang 5 (74,6 g/qua), cong thirc cit canh
thang 2 (72,4 g/qua) va cong thuc cét canh
thang 11 nhé nhét (71,4 g/qua).

Ning suét 1y thuyét cia cong thirc cit
canh trong thang 5 13 cao nhdt (71,0
tan/ha) va cong thirc cit canh vao thang 2
(69,4 tin/ha), cong thirc cit canh vao
thang 8 (68,1 tin/ha) va cao hon ¢ ¥
nghia so v6i cong thirc cit canh vao thang
11 (59,5 tan/ha).

Ning suét thyc thu cta cong thic cit
canh trong thang 5 va thang 8 cao nhat lan
luot 13 45,8 tin/ha va 45,2 tin/ha, tiép dén
1a cong thirc cit canh vao thang 2 (42,8
tan/ha). Cong thirc cit canh vao thang 11
c6 nang sudt thuc thu thap nhat (33,4
tan/ha). Tuy cat canh vao thang 5 va thang
8 bi bénh phan tring gay hai nang hon cit
canh vao thang 2 va thang 11 nhung lai co
nang suat cao hon vi it bi rudi duc qua gay
hai hon.

Do ngot ciia cong thic cat canh vao
thang 2 cao nhat (Brix = 13,2%), tiép dén
1a cong thirc cit canh vao thang 8 (12,3%)
va thang 11 (11,8%), cong thirc cit canh
vao thang 5 c6 d6 Brix thap nhét (10,1).

Tém lai, san xuat tdo tai Ninh Thugn
c6 nhiéu dic diém canh tac ddc thu so véi
cac viung mién khic cta nudc ta. Téo
thuong duoc cit canh triét dé dé cho vu
thu hoach tap trung va nguoi dan thuong
cit canh rai vu trong subt nam phu thudc
vao thi trudng, chit lwong, ning suat tao.
Cay tao tai day cling dugc lam gian va
budc canh xép 16p nén viéc quan 1y bénh

phén tring c6 nhiing k¥ thuat riéng. Ngudi
tréng tdo can dic biét luu Vv O cac thoi vu
cit canh ma giai doan qua tao non roi vao
thoi gian mua nhiéu, d6 4m khong khi
cao, khi hau khong qua kho néng thi can
theo doi va xu ly nguén ndm bénh, tia
canh dé vuon tao duogc thong thoang.

4. KET LUAN VA PE NGHI
4.1. Két luan

1) Bénh phén tring giy hai trén qua
tao tap trung chii yéu o giai doan khoang
95 - 135 ngay sau cat canh, cao nhat & 115
ngdy sau cat canh.

2) Bénh phin tring giy hai ning
nhat trén vuon tdo cit canh tdo vao thang
5, ké d6 1a cét canh vao thang 8§, cit canh
vao thang 2 va thang 11 bénh gy hai it
hon. Ti 18 bénh va chi s6 bénh cao nhit &
cac thoi vu cit canh thang 5; thang §;
thang 2; thang 11 tuong ung la 28% va
12,4%; 21% va 9,9%; 16% va 4,4%; 15%
va 4,3%.

4.2. B¢ nghi

1) O cac thoi vy cit canh vao thang
5 - thang 8 (tho1 vu ma giai doan qua tdo
non roi vao thoi gian mua nhiéu, d6 am
khong khi cao, khi hau khong qua kho
noéng) thi can theo ddi va xur 1y ngudn
nidm bénh, tia canh dé vuon tio duogc
thdng thoang.

2) Cit canh tao vao giai doan thang
11 - thang 2 dé han ché bénh phén tring
gay ra trong truong hop gid du bdo gia
bén tdo va hiéu qua kinh té cao.
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ABSTRACT

Powdery mildew (Oidium heveae) disease
on Ber (Rhamnaceae: Ziziphus mauritiana) pruned at different seasons
in Ninh Thuan province

Powdery mildew (Oidium heveae) is the main damaging disease of Ber in Ninh
Thuan. Environmental conditions in ber fields pruned at different seasons have a very
clear impact on the growth and harm of the disease. The study was carried out in Ninh
Thuan from August 2020 to December 2021. The results showed that the damage of
powdery mildew on fruits of ber was significantly different at different cutting branches
seasons. In which, when cutting branches in May and August, powdery mildew is more
damaging than pruning in February and November. The highest disease rate at 115
days after pruning is 28% and 21%, respectively, compared with 16% and 15%, disease
index was 12.4% and 9.9% compared to 4.4% and 4.3%, respectively. These are also
the two cutting branches seaseons with the highest yield, respectively 45.8 tons/ha and
45.2 tons/ha. Next is the cutting season in February with 42.8 tons/ha. When cutting
branches in November, Indian jujube have the lowest yield, reaching 33.4 tons/ha. Brix
of fruits in the pruned field in February was the highest (13.2%), followed by jujube cut
in August (12.3%) and November (11.8%), jujube were pruning in May has the lowest
Brix (10.1).

Keywords: jujube/ber, powdery mildew, Oidium heveae, pruning season.
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TRINH TU VUNG rDNA - ITS CUA NAM Pestalot:ops:s Spp-,
va Colletotrichum Spp. GAY BENH RUNG LA POM TRON
TREN CAY CAOSUG VIET NAM

Nguyén Dén Hiéu", Nguyén Thi Kim Uyén’,
Nguyén Thi Thanh Trang’, Nguyén Ngoc Mai',
Nguyén Phuong Vinh', Doan Nhan Luan’
va Nguyén Anh Nghia'

' Vién Nghién ctru Cao su Viét Nam
* E-mail lién hé: donhieurriv@gmail.com

TOM TAT

Bén muwoi bday (47) mdu phdn ldgp (MPL) ndm Pestalotiopsis spp. va 47 MPL
Colletotrichum spp., gdy bénh Rung ld dom tron (Pestalotiopsis/Circular Leaf Spot) trén
cdy cao su o Viéet Nam da dwoc da dwoc dinh danh bcing ky thudt phan tich trinh tw vung
rDNA-ITS. Sin pham khuéch dai vimg rDNA-ITS ciia 47 MPL ndm Pestalotiopsis Spp. ¢6
cing kich thuée khodang 550 bp, cic da hinh don nucleotide xudt hién & nhiéu vi tri
trong trinh ty ving rDNA-ITS ciia cdc mau phdn ldgp nam cho thdy c¢é sw da dang di
truyén ¢ mirc dwdi loai. Trinh tw ving rDNA-ITS cia 47 MPL Pestalotiopsis Spp. ¢é
mirc d¢ twong dong 99,27 - 99,82% so véi cdc mau ndam Pestalotiopsis microspora trén
GenBank. Trong khi d6, san pham khuéch dai vimg rDNA-ITS cia 47 MPL ndm
Colletotrichum spp. co cung kich thuoc khoang 550 - 580 bp. Cac da hinh nucleotide
xudt hién & nhiéu vi tri trong trinh ty ving rDNA-ITS cia cdc mau phan Idp ndam cho
thay cé sw da dang di truyén & mirc loai va dong thoi phdn chia cdc mau nam thanh 3
loai riéng biét. Trinh tu vdmg rDNA-ITS cua nhitng MPL nhom 1 c6 mirc do twong do”‘ng
99,48 - 100% so voi cac mau nam C gloeosporioides, nhitng MPL nhom 2 twong dong
99,49 - 99,66% so vo’z cac mau nam C szamense va nhitng MPL nhém 3 twong dong
100% so véi cdc mau ndm so voi cac mau nam C. acutatum trén GenBank.

Tir khéa: bénh Rung la dom tron, cdy cao su, Colletotrichum spp., Pestalotiopsis spp.,
rDNA-ITS.

1. DPAT VAN PE dang bung phat tai cdc nude trong cao su
Tai Viét Nam, tir thang 10 nam 2021, ¢ chau A da dugc phat hién. Tur két qua
mot loai bénh rung 14 ¢6 triéu chimg gidng phan 1ap va tai lay nhiém Koch’s, budc

v6i bénh Pestalotiopsis/Circular Leaf Spot ~ dau da xdc dinh duge tic nhan gay benh la

do phirc hop nam Pestalotiopsis spp. va
Colletotrichum spp., cung gay ra

Nguoi phan bién: PGS.TS. Nguyén Bao Qudc
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(Nguyén Pon Hiéu va ctv., 2022). Két
qua khao sat dic diém hinh thai cua 47
mau phan 1ap (MPL) Pestalotiopsis
spp., va 47 MPL Colletotrichum spp.
chua thé xéac dinh dugc mte do loai cua
cac MPL Pestalotiopsis spp., nhung
buéc ddu xac dinh cac MPL nim
Colletotrichum spp., thudc hai loai C.
acutatum va C. gloeosporioides. Do vay,
viéc phan tich trinh tu vung rDNA-ITS
clia cdc miu nim da dugc thuc hién dé
nhan di€n, phan nhom dac diém di truyén
clia nidm bénh & muc d6 loai, dudi loai
g6p phan hiéu 16 hon vé dic diém dich t&
cua tac nhan gay bénh.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit lidu

- Ngudn ndm: cac ngudn nam don bao
tir (gd6m 47 MPL Pestalotiopsis spp. va 47
MPL Colletotrichum spp.) dugc phan lap
trén cay cao su tai huyén Théng Nhét, Dinh
Quén, Cam My (tinh Pong Nai), huyén Bu
Ding, Phu Riéng (tinh Binh Phudc).

- Céac thiét bj dung cu can thiét cho
quy trinh nudi cdy trong phong thi
nghiém, thyc hién phan img PCR, dién di
san pham PCR va phan tich két qua.

2.2. Phwong phap nghién ciru
- Pinh danh lodi ndm bing ky thudt
gidi trinh tw ving rDNA-1TS:

Phan mg PCR khuéch dai gen ving
rDNA-ITS ctia mdi miu ndm dugce thuc
hién véi cap moi dic hiéu ITS1 (méi xudi)
(5’ - TCCGTAGGTGAACCTGCGG - 3%)
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va ITS4 (mdi nguoc) (5° - TCCTCCGCT
TATTGATATGC - 3’) dugc mo ta boi
White va ctv. (1990). Thé tich cho mdi
phan tmg PCR 1a 25 ul gdm PCR buffer
1X [Tris - HCl 10 mM (pH 8,8 & 25°C),
KCI 50 mM, triton X-100 50 mM], MgCl,
1,5 mM, 0,2 mM mdi loai dNTP, 0,4 uM
moi mdi loai, 0,5 U DNA Polymerase:
GoTag® Green Master Mix (Promega) va
25 ng DNA mau.

Phan tmg khuéch dai duoc thyc hién
trong may luan nhiét (MJ Research PTC-
100, USA) v6i nhiét do bién tinh ban dau
la 94°C trong 2 phut, sau do 1a 35 chu ky
v6i nhiét do bién tinh 1a 94°C trong 20
gidy, nhiét do bt cap la 53°C trong 30
gidy, nhiét do kéo dai la 72°C trong 30
gidy va nhiét d6 kéo dai cudi cung 1a 72°C
trong 5 phdat.

Kiém tra doan DNA duoc khuéch dai
bang phuwong phap dién di trén gel. Gel
dugc quan sat dudi dén UV va chup anh
bang méay chuyén dung (GelDoc-It-
Imaging System UVP, USA). Kich thudc
cia cac doan DNA khuéch dai duge so
sanh voi thang DNA chuan 100 bps.

Gidi trinh tur ving rDNA-ITS: céac san
phém PCR duoc thyc hi¢n gidi trinh tu
duogc giai trinh tu béi Cong ty First BASE
(Singapore) v&i hai moéi ITS1 va ITS4
(White va ctv., 1990).

Dinh danh loai ndm tir két qua giai
trinh tu: két qua giai trinh ty ctia m&i MPL
dugc kiém tra va hiéu chinh bang phan
mém BioEdit phién ban 7.2.5 (Hall,
2013). Trinh ty cua cac MPL duoc can
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chinh hang bang cach s dung Clustal W
Multiple Alignment (Thompson va cvt.,
1994) dé tim su twong dong giita cac
nguén ndm. Céc trinh ty dai dién caa céc
MPL s& duoc so sanh bang cach sir dung
BLAST alignment (Altschul va ctv., 1990)
dé nhan dién loai cta cic MPL duoc
nghién ctru va phén tich tinh twong dong
cua cac trinh ty voi cac loai ¢o trinh tu
nhu trén co s& dir liéu GenBank.

3. KET QUA VA THAO LUAN

3.1. Nhin di¢n va phan tich mdi quan
hé di truyén cita cic MPL nim
Pestalotiopsis spp. dwa trén trinh tw
vung rDNA-ITS

Phan tng PCR khuéch dai ving
rDNA-ITS ciia 47 MPL nam Pestalotiopsis
spp., dung cip moi ITS1-1TS4 cho ra 1
san pham PCR duy nhat gdm ving ITSI-
5,85 rDNA-ITS2 trong tat ca cac MPL
dugc nghién ciu (hinh 1). Két qua giai
trinh ty khang dinh cac doan ITS1-5,8S
rDNA-ITS2 cta 47 MPL c¢6 cung kich
thudc khoang 550 bp (hinh 2). Xép céc
trinh ty vung rDNA-ITS cua 47 MPL

8 910 11 12 13 14 15 16 17 18 19 20 21 22 2324 2526 27 28 29 30 31 32 33 3

gidng hét nhau ngoai trir 6 nucleotide khac
nhau dugc phat hién tai vi tri 104, 379,
382, 383, 384 va 441 trong vung ITS1 va
ITS2. Két qua so sanh trinh ty cua 47
MPL nim di phan chia thanh 3 nhém
riéng biét. Nhom 1 gdm 21 MPL nim co
cytosine (C) & vi tri 379 va guanine (G) ¢
vi tri 383, 384; nhom 2 gém 21 MPL niAm
c6 thymine (T) ¢ vi tri 379, adenine (A) &
vi tri 383 va guanine (G) & vi tri 384;
nhém 3 gébm 5 MPL nam cé cytosine (C)
O vitri 104, 382, 441.

Mirc d6 tuong dong gitta 3 MPL dai
dién cho cac phan nhém di truyén gém
PesDNO1 (nhom 1), PesDN03 (nhom 2),
PesDNO02 (nhém 3) 12 99,45 - 100%. Két
qua tim kiém sy twong ddng bang cong
cu BLAST cho thay 3 MPL c¢6 d6 tuong
ddng 99, 27 - 99,82% so voi cac mau
nam Pestalotiopsis microspora di duoc
dang ky trén co s¢ dir ligu GenBank.
Nhu vay, dya trén trinh tg vung gen
rDNA-ITS dinh  Pestalotiopsis
microspora la mot trong nhitng tac nhan

xac

gdy bénh rung 1a ddm tron trén cdy cao
su ¢ Viét Nam.

35 36 37 338 MWMW 39 40 41 42 43 44 45 464TMW

Hinh 1. Gel dién di san pham PCR cta 47 MPL ndm P. microspora dung mdi ITS 1 va ITS 4
(ky hiéu MW 13 thang DNA chuan 100 bp (Promega). Néng do gel 1,0%, dung dich dién di TBE buffer 1X,
ngudn dién 70V, thdi gian dién di 1 gier 45 phut & nhiét do phong)
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Hinh 2. Sw khac biét nucleotide trén nhiéu vi tri trong viing gen rDNA-ITS
cua 47 MPL nam P. microspora.

3.2. Nhan dién va phéan tich mdi quan
hé di truyén caa cac MPL nim
Colletotrichum spp. dwa trén trinh tw
vung rDNA-ITS

Phan mg PCR khuéch dai ving
DNA-ITS ciia 47 MPL nim
Colletotrichum spp., dung cip moi ITSI-
ITS4 cho ra 1 san phim PCR duy nhét
gdém ving ITS1-5,8S rDNA-ITS2 trong tat
ca cac MPL dugc nghién ciu. Két qua
giai trinh ty khing dinh cac doan ITS1-
5,8S rDNA-ITS2 cua 47 MPL c6 cung
kich thudc khoang 550 - 580 bp (hinh 3).
Trinh tu ving rDNA-ITS cua 47 MPL co6
nhiéu nucleotide khac biét tai nhiéu vi tri
da duogc phat hién, Kkét qua so sanh trinh ty
cia 47 MPL nim da phan chia thanh 3
nhém riéng biét (hinh 4). Nhém 1 gém 13
MPL c¢6 cytosine (C) ¢ vi tri 57, 114 va
thymine (T) & vi tri 144, nhoém 2 gém 24
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MPL c6 thymine (T) & vi tri 57, 114 va
cytosine (C) & vi tri 144 va nhém 3 gdbm 10
MPL c6 cytosine (C) & vi tri 83, 98 va nhiéu
vi tri khac bi¢t voi nhom 1 va nhom 2.

Mirc d6 twong dong gitta 3 MPL dai
dién cho cic nhéom di truyén gém
CoDNO1 (nhém 1), CoDN02 (nhom 2),
CoDN15 (nhém 3) 13 89,40 - 99,29%. Két
qua tim kiém sy trong dong bang céng cu
BLAST cho thdy, CoDNOI1 (nhoém 1) c6 do
trong dong 99,48 - 100% so voi cac mau
nam C. gloeosporioides, CoDNO02 (nhém
2) ¢6 do twong dong 99.49 - 99,66% so véi
cic miu ndm C. siamense, CoDN15
(nhoém 3) c¢6 d6 twong ddéng 100% so véi
cac mau nim C. acutatum di duoc dang
ky trén co s& dir lieu GenBank. Nhu vay,
dua trén trinh tu ving gen rDNA-ITS da
dinh danh dugc 3 loai ndm trong phirc hop
nam 1 tic nhan giy bénh Rung 14 dém
tron trén cay cao su ¢ Viét Nam.
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Hinh 3. Gel dién di san pham PCR ctia 47 MPL nadm Colletotrichum sp.
diing méi ITS 1vaITS 4
(Ky hiéu MW Ia thang DNA chuén 100 bp (Promega). Néng dé gel 1,0%, dung dich dién di TBE buffer 1X,
ngudn dién 70V, th&i gian dién di 1 gier 45 phat & nhiét dd phong)
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Hinh 4. Sy khac biét nucleotide trén nhiéu vi tri trong viing gen rDNA-ITS cta 47 MPL
thudc phirc hop loai ndm C. gloeosporioides, C. siamense, C. acutatum

3.3. Théo lugn

Hién nay, c6 nhiéu chi thi phan tir 1a
cong cuy hitu ich trong nhan dién va phan
nhém dic diém di truyén ciia ndm bénh ¢
muc do loai va dudi loai. Vi vay, viéc ap
dung k¥ thuat phan tr dé dinh danh va
nghién ctru tinh gdy bénh cua cac loai nAm
Pestalotiopsis spp. va Colletotrichum spp.
14 rat cén thiét.

Giai trinh tg vung rDNA-ITS 1a mot
phuong phap rat hitu dung dé dinh danh
va nghién ctru quan hé di truyén ctia nAm

(White va ctv., 1990). Vung rDNA-ITS
nam giita ving SSU (Small Subunit
DNA) va vung LSU (Large Subunit
DNA) v6i 2 vung ITS1 va ITS2 (Internal
Trancribed Spacer) va tiéu don vi 5,8S
rDNA gene trong nhan. Trinh tu vung
rDNA-ITS duoc ing dung rong rii dé tim
ra moi quan hé di truyén cua cac loai
nam, cling nhu dé phat hién va dinh danh
2008; Abdel-Rahman,
2008). Trong nhiing niam gan day, ky
thuat giai trinh ty ving rDNA-ITS da
dugc Gmg dung thanh cong trong nhiéu

nam (Kanbe,
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nghién ctru phan tich da dang di truyén
nhiéu loai nAm phan 1ap trén cdy cao su
va cac cay ky chu khac. Tat ca cac dot
bién SNPs trén ving rDNA-ITS déu cob
gia tri thong tin quan trong trong phan
tich bién di di truyén va xac dinh phéan
nhom di truyén & cap do dudi loai nhu
kiéu don “haplotype” hoic phan loai cac
noi nam.

Trong nghién cru nay, két qua phan
tich trinh ty vung gen rDNA-ITS da xac
dinh su da dang di truyén ctia phtc hop
nim giy bénh. Sy khic biét giita cac
nucleotide ctia 47 MPL nim Pestalotiopsis
microspora tai cac vi tri 104, 379, 382,
383, 384, 441 da phan chia chung thanh
3 phan nhém dudi loai. Trong khi do,
trinh ty nucleotide cua 47 MPL nim
Colletotrichum spp., khac nhau tai nhiéu
vi tri, mot s6 mau khac biét hoan toan da
phén chia ching thanh 3 nhom & mtc d
loai gom phic hop nam Colletotrichum
gloeosporioides, Colletotrichum siamense
va Colletotrichum acutatum.

4. KET LUAN VA PE NGHI
4.1. Két luan

Co su da dang vé cu trac di truyén
ving rDNA-ITS cha ciac mau nim
Pestalotiopsis spp. va Colletotrichum spp.
gdy bénh Rung 14 d6m tron trén cdy cao
su ¢ Vi¢t Nam. Dya trén trinh ty vung
rDNA-ITS cua cac MPL ndm, xac dinh t6
hop cac loai ndm P. microspora (c6 3
phan nhém dudi loai) va 3 phtrc hop loai
C. gloeosporioides, C. siamense va
C. acutatum la tac nhan gay bénh.
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4.2. Dé nghi

Tiép tuc st dung k¥ thuat sinh hoc
phan tir khac nhu SSR, ISSR, SRAP,... &
nghién ctru dac diém sinh hoc cua cac loai
nam nay.
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ABSTRACT

The sequence of the rDNA-ITS region of Pestalotiopsis spp. and
Colletotrichum spp. fungi, causing Circular Leaf Spot disease on rubber trees
in Vietnam

Forty-seven (47) isolates of Pestalotiopsis spp. and 47 isolates of Colletotrichum
spp., causing Pestalotiopsis/Circular Leaf Spot on rubber trees in Vietnam were
identified using yrDNA-ITS region sequencing technique. The rDNA-ITS fragments from
all 47 isolates of Pestalotiopsis spp., were in length with 550 bp, the single nucleotide
polymorphisms (SNPs) occurring at some positions of these rDNA-ITS sequences
revealed the genetic diversity at sub-species level and helped divide the isolates
investigated into three clusters. The rDNA-ITS sequences of these isolates shared 99,27
- 99,82% of homology with the sequences of P. microspora from the GenBank.
Meanwhile, the rDNA-ITS fragments from all 47 isolates of Colletotrichum spp., were
in length of 550 - 580 bp, the nucleotide polymorphisms’ sequences occurring at many
position of them revealed the genetic diversity at species level and divided the isolates
investigated into three species. The rDNA-ITS sequences of the isolates group 1 shared
99.48 - 100% of homology with the sequences of C. gloeosporioides, then the isolate
group 2 contributed 99.49 - 99.66% of homology with the sequences of C. siamense and
the isolate group 3 contributed 100% of homology with the sequences of C. acutatum
from the GenBank.

Keywords: Circular Leaf Spot Disease, Colletotrichum spp., Pestalotiopsis spp.,
rubber tree.
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PAC DPIEM HiNH THAI NAM Pestalotiopsis spp.,
Colletotrichum spp. GAY BENH RUNG LA POM TRON
MOI PHAT HIEN TREN CAY CAO SU
TAI TINH DPONG NAI VA BiNH PHUGC

Nguyén Dén Hiéu", Nguyén Thi Thanh Trang’,
Nguyén Thi Kim Uyén', Nguyén Ngoc Mai’,
Nguyén Phuong Vinh', Doan Nhan Luan’
va Nguyén Anh Nghia'

' Vién Nghién ctru Cao su Viét Nam
* E-mail lién hé: donhieurriv@gmail.com

TOM TAT

Bén muwoi bday (47) mau phdn lgp (MPL) ndam Pestalotiopsis spp. va 47 MPL
Colletotrichum Spp. gdy bénh Rung ld dém tron (Pestalotiopsis/Circular Leaf Spot) trén cdy
cao su o Viet Nam da dwoc phan tich dac diém hinh thdi trén méi truong nuoi cd'y PDA
(Potato Dextro Agar). Bdc diém hinh thdi ciia 47 MPL Pestalotiopsis Spp. c6 su bién thién vé
mau sdc tan ndm (trdng, den, ndu nhat), toc d tang truecng trung binh tir 11,1 - 15 mm/ngay,
kich thuée bao tir 18,0 um - 26,1 um x 5,6 um - 7,4 um va khéng cé sw khdc biét dang ké vé
hinh dang bdo tr giita nhitng MPL nam. Trong khi d6, ddc diém hinh thdi cia 47 MPL
Colletotrichum Spp. ciing cé sw bién thién vé mau sdc tan ndm (cam, trdng), toc do ting
truong trung binh tir 7,7 - 12,5 mm/ngay, kich thuoc bao tir 12,5 um - 16,1 x 3,8 um - 5,2 um
(nhém 1), 13,8 um - 16,0 um x 3,2 um - 4,7 um (nhém 2) va cé sie khdc biét rdt Ién vé hinh
dang bao tir gitta nhitng MPL nam. Dwa vao dic diém hinh thdi, chwa thé xdc dinh cdc
MPL Pestalotiopsis Spp. ¢ cdp dé lodi, budc dau cé thé xdc dinh 47 MPL ndm
Colletotrichum sSpp. thudc hai loai C. acutatum. va C. gloeosporioides.

Tir khéa: bénh Rung 1 dom tron, cdy cao su, Colletotrichum spp., Pestalotiopsis spp.

1. PAT VAN P cac nude trong cao su & chau A. Tur két
' qua phan lap va tai lay nhiém Koch’s,
budc dau da xac dinh dugc tac nhan gay
bénh Rung 14 ddm tron trén cdy cao su &
Viét Nam 1a do phic hop nim
Pestalotiopsis spp. va Colletotrichum spp.
cung gay ra. Trong nghién ctru nay, dic
diém hinh thai cia 47 mau phan lap

Tai Viét Nam, tur thang 10 nam 2021,
mot loai bénh rung 14 méi (goi 1a bénh
Rung 14 ddm tron) di duoc phat hién, tridu
ching bénh giéng v4i bénh Pestalotiopsis
(Circular Leaf Spot) dang bung phat tai

Ngueoi phan bién: PGS.TS. Nguyén Thi Phuong Thao
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(MPL) nim Pestalotiopsis spp. va 47
MPL Colletotrichum spp. thu thap tir cay
cao su trén nhiéu ving dia 1y ¢ Viét Nam
dd duogc khao sat trén moi trudng nudi ciy
nhan tao PDA (Potato Dextro Agar). Két
qua nghién cuu la ngudn dit liéu cho cac
nghién ctru vé da dang di truyen tuyén
chon thudc trir nim, tuyén chon gibéng cao
su khang bénh va trén co s d6 gop phan
hiéu hon vé didc diém dich t& hoc cua loai
bénh mdi nay.

2. NOI DUNG VA PHUGONG PHAP
NGHIEN cUU
2.1. Ngi dung

Khao sat dic diém hinh thai cua 47
Pestalotiopsis spp. va 47 MPL

Colletotrichum spp. gdy bénh trén cay
cao su.

2.2. Vit li¢u

- Ngudn ndm: c4c ngudn nim don bao
tir (gdm 47 Pestalotiopsis spp. va 47 MPL
Colletotrichum spp.) dugc phan lap trén
cdy cao su tai huyén Thong Nhat, Dinh
Quan, Cam My (tinh D@)ng Nai), huyén Bu
Ding, Phu Riéng (tinh Binh Phudc).

- Cac thiét,bi dung cu can thiét cho
quy trinh nuéi cay trong phong thi nghiém.

2.3. Phwong phap nghién ciru

B6 tri thi nghiém: theo kiéu hoan toan
ngau nhién, 3 1an lap lai, mdi 1an 13p lai (6
co s6) gdom 3 dia petri.

- Thi nghiém 1: gém 47 nghi¢m thirc twong
ung v4i 47 MPL nam Pestalotiopsis spp.

- Thi nghiém 2: gdm 47 nghiém thirc
twong tng v6i 47 MPL nim
Colletotrichum spp.

Thuc hi¢n: moi truong PSA sau khi
hap tiét trang dugc cho vao dia petri

(25 ml/dia) dé nguoi roi tién hanh cAy méiu
nam c6 dudng kinh 0,8 cm vao trung tAm
dia, dé & nhiét d6 27 + 2°C trong 7 ngay.
Céc chi tiéu theo doi:

- Quan sat mau sac, hinh thai soi nim
va do dudng kinh tan ndm (mm) cua mdi
MPL. Puodng kinh tan ndm duoc do cd
dinh vao mot thoi diém trong ngay cho
dén khi c6 nghiém thirc moc day dia petri.

- Quan sat hinh thai va do kich thudc
bao tir cua mdi MPL dudi kinh hién Vi
quang hoc (vat kinh 40X) c6 két ndi véi
may tinh. Kich thudc bao tor dugc xac
dinh bang cach do chiéu dai va chiéu rong
ciia 15 bao tir dugc chon ngau nhién, sir
dung phan mém Euromex Imagefocus
alpha dé chup anh va do kich thuéc.

- Phan loai ndm: dua theo khda phan
loai ctia Sutton (1980); Damm va ctv. (2012).

3. KET QUA VA THAO LUAN
3.1. Pic diém hinh thai 47 MPL niam
Pestalotiopsis spp.

Tat ca 47 MPL Pestalotiopsis spp. déu
sinh truong tot trén moi truong PDA voi
tan nam phat trién theo dang hinh tron
dong tdm va phan bd déu, khuan ty moc
chim hodc moc nhé cao 1én khoi bé mit
moi truong. Mau sic tan ndm cua cac
MPL Pestalotiopsis spp. ¢6 sy bién thién
16n, tu tréng, den dén nau nhat. Trong do,
tan nAm mau tring chiém da sd véi ti 18
55% (26 MPL), tan nAm mau den chiém ti
16 24% (11 MPL) va tan nim mau niu
nhat 13 21% (10 MPL). T4t ca MPL c6 tan
nam mau trang dugc xép vao nhom cé cau
trac “day, bong”, voi khuan ti moc nhiéu,
moc bong 1én khoi bé mit moi truong.
Trong khi d6, cac MPL ¢6 tan ndm mau
den va nau nhat duogc xép vao nhom cé
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cAu trac “mong”, khuan ti moc sat bé mat
moi truong nudi cdy (hinh 1).

Téc d6 ting truéng tan ndm trung
binh va kich thuéc tan ndm & thoi diém 6
ngay sau ciy c6 su khac biét y nghia giira
cac MPL Pestalotiopsis sp.. Phén tich tric
nghiém da doan Duncan tich cac ngudn
nadm ra thanh nhiéu nhém. Téc do ting
truong trung binh cta 47 MPL bién thién
tu 11,1 - 15 mm/ngay, tuong ung véi kich
thudc tan nAm sau 6 ngay nudi cdy tir 66,7
- 90 mm.

Quan sat du6i kinh hién vi & vat kinh
40X cho thdy, khong co su khac biét déng
ké vé hinh thai bao tir gitra 47 MPL ndm
Pestalotiopsis spp.. Bao tir ¢6 dang hinh
chiy dén hinh thoi, rong & giita va thudn

nhon vé phia hai bén dau, c6 hai dén ba
phan phu dinh va mét phan phu gbc. Bao
tir ¢6 5 té bao phan chia bai nhitng vach
ngin, véi ba té bao trung tim mau nau
den, t& bao ¢ dinh va gbc trong sudt. Bao
tr hinh thanh va tap trung thanh nhiing giot
diu mau den phan bd xung quanh méu ciy
hodc rai rac khip bé mit tan ndm. Thoi
gian hinh thanh bao tir gitra cic MPL c6 su
khac biét, trong d6 nhoém tan ndm mau
trang va mau den xuat hién bao tir sém hon
(7 - 10 ngay sau cdy) so voi nhom tan nAm
mau nau nhat (20 ngdy sau ciy). Kich
thuéc bao tir trung binh cua 47 MPL
Pestalotiopsis sp. co sy khac biét y nghia,
v6i chiéu dai bién thién tir 18,0 - 26,1 um
va chiéu rong bién thién tir 5,6 - 7,4 pum.

I g 2065um 629um &
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Hinh 1. Sw khac biét vé dac diém hinh thai cia cac MPL nam Pestalotiopsis spp.
trén méi trwong PDA
(A: tdn ndm mau trang (PesDN27); B: tdn ndm mau nau nhat (PesDNO6); C: tan ndm mau den
(PesDNO8); D - F: hinh dang va kich thwédc bao tlr cia cac MPL nam (PesDN27, PesDNO06, PesDN08))

3.2. Pic diém hinh thai 47 MPL
Colletotrichum spp.

Tt ca 47 MPL Colletotrichum spp.
déu sinh truong tot trén moi truong PDA
v6i hinh théi, cAu tric va mau sic tin ndm
rat da dang, diém dé& nhan biét nhat 13 hinh
dang bao tir gitra cdc MPL c6 sy khac biét
13 rét. Quan sat bao tir dudi kinh hién vi &
vat kinh 40X, c6 thé phéan chia hinh thai
bao tir cia cac MPL Colletotrichum spp.,
thanh 2 nhom chinh véi nhiing dac tinh
khéc nhau.
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Nhom bao tor dang 1, g6m 9 MPL:
bao tir phan sinh don bao, hinh thoi, nhon
hai dau, kich thudc trung binh bién thién
tir 12,5 - 16,1 x 3,8 - 5,2 um. O diéu kién
nhiét do va am do thich hop, bao tir nay
mam va hinh thanh gidc bam sau 4 gio.
Tuy nhién sau do, ti 1€ bao tur ndy mam va
hinh thanh giac bam ting rat cham trong
24 gid quan sat. Giac bam cé hinh elip
dén dang trimg nguoc, mép phang khong
ché thuy, luc dau khong mau sau chuyén
dan sang mau nau, bén trong c6 nhiéu chat
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nhan phan bd bit dinh. Mau sic tan ndm
chu yéu 13 cam va tring. Tan nam phat
trién theo dang hinh tron dong tim nhung
khong rd, phan bb khong dong déu. O diéu
kién nhiét do 25°C, toc d6 ting trudng tan
ndm trung binh bién thién tr 7,7 - 12,5
mm/ngady tuong tng voi kich thudc tan
nam sau 7 ngay nudi cdy tir 53,9 - 87 mm.

Nhoém bao tir dang 2, gdbm 38 MPL con
lai: bao tr phan sinh don bao, hinh tru
thfmg, hai du tron, hodc mot ddu tron mot
dau hoi nhon, kich thudc trung binh bién
thién tir 13,8 - 16,0 x 3,2 - 4,7 pm. O diéu
kién nhiét d6 va am d6 thich hop, bao tir
nay mam sau 4 gio va hinh thanh giac bam
sau 8 gio. Ti 1& bao tir ndy mam va hinh
thanh giac bam tiép tuc ting cao trong thoi
diém 24 gid quan sat. Giac bam hinh dang
hoi tron hodc khong xac dinh, mép lugn
s6ng hogc ché thuty, luc dau khong mau sau
chuyén dan sang nau dén den, bén trong co

nhiéu chit nhan phan bd bit dinh. Mau séc
tan nAm bién thién tir cam, tréng, dén xam.
Tan nim phét trién theo dang hinh tron
déng tam, khuan ti moc chim hodc moc
nho cao 1én khoi bé mit méi truong. Hinh
thanh dia canh mau cam va xam den bén
trén hodc dudi bé mit moi trudng nudi cay.
O diéu kién nhiét do 25°C, téc do ting
tredng tan nam trung binh cia cic MPL
bién thién tir 10,1 - 12,9 mm/ngdy, twong
mg voi kich thudc tan nidm sau 7 ngay
nudi ciy tir 70,4 - 90 mm.

Duya vao khoa phan loai chi ndm cia
Sutton (1980), két hop véi nhing mo ta vé
dic diém hinh thai tan ndm va hinh dang
bao tir cac loai Colletotrichum spp., cua
Damm va ctv. (2012), Weir va ctv. (2012),
bude dau co thé xac dinh 9 MPL thudc
nhém 1 la loai C. acutatum (hinh 2) va 38
MPL thudc nhom 2 1a loai C. gloeosporioides
(hinh 3).
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Hinh 2. Hinh thai tan nam va bao ti loai C. acutatum trén méi trwéng PDA

(A: tdn ndm mau cam (MPL CoDN38), B: tdn nAm mau trdng (MPL CoPR10),
C - E: hinh dang, kich thwéc bao t&r va giac bam (MPL CoDN21))
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Hinh 3. Hinh thai tan nam va bao ttr loai C. gloeosporioides trén méi trwong PDA

(A: tdn nAm mau cam (MPL CoDNO1), B: tdn nAm mau trdng (MPL CoDNO08), C: tdn nAm mau xam (MPL
CoDN26), D - F: hinh dang, kich thwéc bao tir va giac bam (MPL CoDNO08))
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3.3. Théo lugn

Trong nghién ctru nay, hinh dang bao
tir caa 47 MPL nam Pestalotiopsis spp.
khong co su khac biét dang ké, tuy nhién
hinh thai tin nim lai c6 sy bién thién 16n
tr mau séc (tréng, den, nau nhat), cAu tric
soi ndm (day bong, moéng min) dén tdc do
phat trién va kich thudc tan ndm. Diéu nay
cho thdy, cac dic diém hinh thai tan nim
khong thé hién su lién quan dén hinh thai
bao tu, st dung phuong phép nghién ctru
hinh thai khong thé xac dinh duoc cac
MPL Pestalotiopsis spp. ¢ murc loai.

Theo khoéa phan loai cua Sutton
(1980), Damm va ctv. (2012), dic diém
hinh thai cua 47 MPL Colletotrichum spp.
trong nghién ctru nay dugc xac dinh co
thé thuoc hai loai C. acutatum (9 MPL) va
C. gloeosporioides (38 MPL). Két qua nay
kha twong dong va phu hop véi két qua
nghién ctru cta Ping Thi Thuyén (2007),
xac dinh hai loai C. gloeosporioides va
C. acutatum la tdc nhan gay bénh héo den
dau 1a trén mot s6 dong vo tinh cao su tai
ving Poéng Nam Bo. Két qua ghi nhan,
loai C. gloeosporioides c¢o tan ndm mau
xam, bao tir don bao, trong sudt hinh tru
tron hai dau hodc 1 dau tron 1 dau nhon;
kich thude 14,2 - 20,3 x 4,3 - 6,6 um; giac
bam mau ndu voi hinh dang khong xéc
dinh. Loai C. acutatum cd tan nidm mau
cam dén hdng, bao tir don bao, trong sudt
hinh thoi nhon hai dau; kich thuéc 18,1 -
20,1 x 5,3 - 6,4 um, giac bd&m mau nau va
¢6 hinh trimg nguoc. Theo Weir va ctv.
(2012), loai C. gloeosporioides c6 dac
diém hinh thai tan nim ciing nhu gidc bam
rat da dang va thay d6i. Bao tir phan sinh
hinh tru théng, hai dau tron, kich thudc
dao dong. Gidc badm moc don, mau nau,

200

mép déu toi hoi ché thuy, hinh tron, hinh
cdc hoi thét vé phia dinh va phinh ra ¢
gita. Dia canh chira khdi bao tir mau cam
hodc nau dam, tr d6 moc ra canh bao tu
phan sinh va 16ng gai. Tan ndm c6 soi khi
sinh moc thanh bai nhé, nhiéu, mau cam,
tréng dén xanh xam. O diéu kién nhiét 3o
28°C tbc d6 phat trién cua tan nim dat
6,58 - 11,5 mm/ngay. Theo Damm va ctv.
(2012), dic diém hinh thai chinh cua loai
C. acutatum (trén modi truong SNA):
Khong hinh thanh dia canh va 16ng gai trén
moi truong. Bao tir phan sinh don bao,
hinh tru hodc thoi, hai dau thot nhon,
kich thuéc 12,6 £ 1,8 x 3,9 £ 0,3 um.
Giac bam moc don, mau nau, mép bang
doi khi lugn song, hinh tron téi elip hoac
hinh tring nguoc. Tan ndm (trén moi
truong OA) phang, mép bang, mau xam
tro téi do nau.

Viéc xéc dinh tén cdc loai nam
Colletotrichum spp. chi dua vao két qua
khao sat hinh thai d6i khi ddn dén nhiing
két qua thiéu chinh xac do su phu thudc
cao cua dic diém hinh thai véi diéu kién
moi trudng nudi cdy. Hién nay, c6 nhiéu
chi thi phéan tu 1a cong cu hitu ich trong
nhidn dién va phan nhom dic diém di
truyén ctia ndm bénh & muc dd loai va
dudi loai. Vi vay, viéc tiép tuc ap dung
ky thuat phan tir dé dinh danh va nghién
ctru tinh gdy bénh cia loai ndm nay la rat
can thiét.

4. KET LUAN VA PE NGHI
4.1. Két luan

Co sy da dang vé mau sic, kich thude,
hinh dang, sy phéan bd tan ndm va hinh
thai bao tor cua 47 MPL Pestalotiopsis
spp. va 47 MPL Colletotrichum spp..
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Duya vao dic diém hinh thai, chua thé
xac dinh cdc MPL Pestalotiopsis spp.
thudc loai ndm nao. Tuy nhién, budc
dau c6 thé xac dinh 47 MPL nim
Colletotrichum spp. thudc hai loai
C. acutatum va C. gloeosporioides.
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ABSTRACT

Morphological characteristics of Pestalotiopsis spp., Colletotrichum spp.
causing Circular Leaf Spot disease newly detected on rubber trees
in Dong Nai and Binh Phuoc province

Forty-seven (47) isolates of Pestalotiopsis spp., and 47 isolates of Colletotrichum
spp., causing Pestalotiopsis/Circular Leaf Spot disease on rubber trees in Vietnam were
analyzed for morphological features on PDA medium. Morphological characteristics of
47 Pestalotiopsis spp., isolates are varied in colony morphology that expressed in
mycelium colour (white, black, light brown), mycelium average growth rate from 11.1 to
15 mm/day, conidia size 18.0 um - 26.1 um x 5.6 um - 7.4 um and there was no
significant difference in conidia shape among the studied isolates. Meanwhile, the
morphological characteristics of 47 Colletotrichum spp., isolates also had variation in
mycelium colour (orange or white), mycelium average growth rate from 7.7 to 12.5
mm/day, conidia size 12.5 um - 16.1 m x 3.8 um - 5.2 um (group 1), 13.8 um - 16.0 um x
3.2 um - 4.7 um (group 2) and there was a great difference in conidia shape among the
studied isolates. Based on morphological characteristics, the studied isolates of
Pestalotiopsis spp., could not be identified at the species level, but the studied isolates of
Colletotrichum spp., could initially be identified as C. acutatum and C. gloeosporioides.

Keywords: Circular Leaf Spot Disease, Colletotrichum spp., Pestalotiopsis spp.,

rubber tree.
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BENHH E’oqmi PANAMA (Fusarium oxysporum sp.)
TREN CHUOI G VIET NAM VA BINH HUGNG NGHIEN cUU

Tran Thanh Diing"

! Khoa Thuc phdm, Truong Bai hoc Béng A
* E-mail lién hé: dungtt@donga.edu.vn

TOM TAT

Chuoi (Musa cavendishii) la cdy trong cé gia tri kinh té cao va dwoe xudt khau qua
nhiéu nude trén thé gidi, dic biét la Trung Quéc. Két qua tong hop tinh hinh bénh vang
héo Panama trén chudi cho thdy, bénh vang héo Panama gdy hai nghiém trong trén cdc
viing trong chudi cia Viét Nam. Cdc bién phdp quan 1y tong hop bénh ving héo
Panama da dwoc Cuc Bao vé thuc vat cong bé va nhiéu bién phap da dvuoc dap dung de
han ché sw ldy lan, phdt trién cia bénh. Tuy nhién, cho dén nay bénh vang héo Panama
trén chudi van ddc biét nghiém trong va danh hwdng truc tiép dén qud trinh sinh
truong, phdt trién, ning sudt, gid tri thiwong pham. Tir d6, can dwa ra nhitng dinh

hwdng nghién cuu nham han ché sw phat sinh, phat trién ciia bénh.

Tw khoa: chuoi, bénh vang héo, Panama, Fusarium sp.

1. DPAT VAN DE

Bénh héo rii Panama (FOC) trén cay
chuéi dd dugc nhicu nha khoa hoc trén
thé gigi va Viét Nam nghién ctu. Tuy
nhién, dén nay bénh Panama trén chudi
van dang 14 van nan khap thé gidi trong
do co Viét Nam.

Bénh Panama trén chudi do nim
Fusarium oxysporum f.sp. cubense gay ra,
bénh co thé xuat hién & tat ca cac giai
doan sinh truéng ciia cdy nhung xuat hién
va gy hai ning tir luc vuon chudi duoc 3
nim tré 1én. Bénh lam cdy chudi bi vang
héo anh huéng dén chit luong chudi trai
va lam chét cdy gdy giam ning suét
nghiém trong.

Nguoi phan bién: PGS.TS. Nguyén Vinh Truong
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Dac bi¢t, hién nay chudi gia Nam
My (Cavendish banana) dugc trong va
tiéu thu manh mé trén thé gi61, trong do
duoc tréng nhiéu nhét tai Nam My, An
Do va Philippines. Theo thdng ké, tai
Philippines co khoang 450.000 ha trong
chudi, trong d6 trén 70% dién tich 1a trong
chudi gia Nam My. Mdi trang trai thuong
¢6 khoang 5000 ha va tap trung chi yéu &
Mindanao (Grahame Jackson, 2019;
Sabine Altendorf, 2019). Va theo Che
Palicte, khoang 70% dién tich trong chudi
bi bénh Panama va 10% bi ph4 huy hoan
toan budc ndng dan phai chuyén qua trong
bap 1am anh huong dén thu nhap ciia nong
dan (Che Palicte, 2022).
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Nam 2018, Tap doan Thaco (Viét
Nam) da mua lai toan bo dién tich tréng
trot cia Tap doan Hoang Anh Gia Lai tai
Campuchia, trong d6 hon 2500 ha trdng
chudi gia Nam My tai Khu Lién hop Snuol
tinh Kratie, Campuchia, chii yéu xuit khau
qua Trung Qudc. Dién tich trong chubi tir
nam 2017 - 2018 c6 khoang 1900 ha chiém
khoang 74% dién tich trong chudi. Bénh
héo vang Panama bit dau xudt hién dau
nim 2020 va dén nam 2021 di tan phé
khoang 85 ha chudi (Tran Thanh Ding,
2023). Cong ty da thuc hi¢én nghiém ngat
viéc quan Iy bénh, dp dung nhiéu bién phap
dé han ché su lay lan cua bénh, tuy nhién
theo bao cdo san xudt cua COng ty
Thagrico nam 2022 thi toan bd dién tich
chudi trong trén 3 nam déu bi Panama gay
hai ndng va phai phda bo tuong duong
khoang 2000 ha (Thagrico, 2023).

Bit dau tir nam 2022, Thagrico da
thyc hién viéc sir dung giéng chudi cay
mo khang bénh Panama dugc mua tu
Viét Nam, Philippines, Trung Qubc nhu
Vip 126 (VN), Baodao, Lam thién hoang
ciia Trung Qudc, G7 cua Philippine. Tuy
nhién theo bao cao cua Phong Ky thuat
Cong ty thi khi trong lai trén dat da pha bo
thi cac gidng nay ciing bi nhiém bénh
(Phong K§ thudt va Quan ly chit luong,
Cong ty Thagrico, 2023).

Tai Viét Nam, theo danh gié cua Tran
Danh Stru, c¢6 khoang 150.000 ha trong
chudi, chiém 19% dién tich trong cdy in
trai trong cd nudc. Hién nay xu hudng
dang chuyén qua trong chudi gia Nam My
theo phuong phap trong cdy cdy mo, tuy
nhién dién tich trdng chudi ctia nong dan
con nho 1é, chua 1ap thanh ving chudi tap

trung san xuat theo hudng cong nghiép
(Tran Danh Stru, 2017).

Nam 2016, Vién Nghién ctru Rau qua
(Vién Khoa hoc Nong nghi¢p Viét Nam)
da diéu tra hién trang bénh héo vang
Panama trén cdy chudi & cac tinh phia Béc
Viét Nam cho théy, bénh vang 14 Panama
do nidm Fusarium oxysporum f.sp. cubense
(FOC) gay hai trén cac nhom chudi gom 3
ching, dya theo gidng chudi ching sir
dung lam vat chi. Cu thé 13, Foc Race 1
(Foc 1), Foc Race 2 (Foc 2) va Foc Race 4
(Foc 4). Trong d6, Foc 4 ¢ thé dugc chia
thanh hai chiing nho hon 1a Foc nhiét déi 4
(Foc TR4) va Foc can nhiét déi 4 (Foc STR4)
(Tran Ngoc Hing, 2016).

Trong s tat ca cac kiéu gen Foc,
Foc TR4 dugc coi la loai chiém wu thé,
mang tinh hay diét nhat vi pham vi vat
chu rong hon va kha ning song sét dé
phat tan cao (chiu dugc nhiét do cao
manh hon). Foc TR4 dé dang qua mit
kha ning dé khang cta chudi Cavendish
(Grahame Jackson, 2019) va gira nam
2017 va nam 2019 Foc TR4 di tim thay ¢
Lao, Viét Nam, Myanmar va Thai Lan
(Sabine Altendorf, 2019).

Nghién ctru cta tac gia L€ Thi Loan va
céng si cho thy trong cac mau chubi thu
thap & mién Bic Viét Nam thi ¢6 khoang
10% la do FOC TR4 (F. odoratissimum).
Tuy nhién, tac gia ciing canh bao nang
suat chudi s& giam 8% trong 5 nim dén
s& mat khoang 71% dién tich dat trong
chudi trong vong 25 nim téi do tac hai
cta loai ndm Fusarium (L& Thi Loan va
cong su, 2022).

T nhitng van dé trén, dé dam bao
duogc nang suét va chét luong chudi, dic
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biét 1a chudi xuat khau, cac nha khoa hoc
Viét Nam can thiét phai c6 dinh huéng
nghién ctru dé quan 1y bénh héo vang
chudi do Fusarium sp. gy ra.

2. TRIEU CHUNG BENH VANG HEO
CHUOI DO Fusarium oxysporum f.sp.
cubense GAY RA

Nam gy vang 14 Panama luu ton
trong dat va cac cdy bénh. Nam c6 thé
song hoai sinh trong cii chudi va cac bod
phan khac mdot thoi gian dai, lay lan chu
yéu qua cdy chudi con va dit c6 mang
mam bénh. Ndm FOC x4m nhép chu yéu
qua chop ré& hodc cac vét thuong ¢ ré. Sau
khi x4m nhép, ndm s& phat trién trong bo
mach 1am cho cdy bi vang héo va chét
(Tran Danh Stru va ctv., 2017).

Triéu chimg dic trung cua bénh vang
héo chudi Panama (FOC) da duoc nhiéu tac
gia mo ta.

Theo Vil Thi Phuong Binh, ciy chubi
bi nhiém bénh Panama thuong cé hién
tuong vang tir 14 gia bén dudi sau lan dan
lén céc 14 non. Tri¢u chung vang phat
trién tir bia 14 va lan vao hudng gan 14. L4
bi bénh thudng héo, cudng giy va la treo
trén than gia, d6i khi cudng 14 cling bi giy
& phan giita phién 1a. Trén cac 14 gia bi
héo khé quanh than gia, chi con mot sb 1a
dot xanh va moc thfmg, cac 14 dot nay co
mau xanh nhat hay hoi vang hodac bi méo
mo, nhan nheo, cudi cung bi héo ta. Cay
bénh chét nhung than khong ngi d6, cac
be ngoai bi nut doc, cac chdi con vin phat
trién chung quanh nhung sau d6 ciing bi
héo rui. Cay bi héo rii va chét dan. Riéng
cac bao tir nAm van ton tai, c6 thé lam dat
trong nhiém bénh trong hang chyc nam.

Cit ngang than gia s& thiy cac bo
mach bi d6i mau nau vang, cat ngang than
that (ci chudi) cic mach c6 mau do nau
va béc mui hoi.

Hinh 1. Bénh vang héo trén cay chudi do FOC gay ra tai Lai Chau

(Ngudn: Vii Thi Phuong Binh, 2021)
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Theo tac gia Tran Danh Siru, bénh co
thé xay ra & bét cr giai doan sinh trudng
nao cua cdy. Cac 1a gia bi vang trudc, roi
lan dan 1én cac 14 ngon. La bi vang tir bia
14, rdi lan vao gan 14, 14 bi héo. Cubng bi
giy noi tiép xuc voi than gia. Cac 14 con
xanh moc thang, sau chuyén sang xanh
vang, nhin nheo va cudi cing ciing bi héo.
Than gia bi chét nhung van ding, cac be
ngoai bi nat doc than, cac chdi con van
phat trién nhung sau d6 héo rui. Cit ngang
than gia s& thay & cac be 14 non nhét co
mach dan nhua ddi mau vang bén trong,
cac be la gia c6 mau nau bén ngoai.

Trong than that (ca chudi) c6 nhiing
dém vang, do hodc nau. Ché doc phﬁn géc
ctia cac ré dan vao ct chudi co soc do.

Theo GS. Duong H@)ng Dat, triéu
chiing bénh dau tién 1a cac vét soc mau
vang t6i ¢ cudng 14 gia, 14 chuyén mau
vang tir 14 gia dén 14 non trong 3 tuan.
Nhitng 14 ra sau thuong bién dang ¢
phién la. Hé mach dan trén than va cu
bién tir mau vang tdi sang mau do tdi,
sau chuyén mau den, ré thdi muc, cdy
chét, cay non ciing c6 thé bi nhiém bénh.
Triéu ching nhe c6 thé gip & ving hoi
lanh (Puong Hong Dat va ctv., 2007).

Theo Luadir Gasparotto, khi nghién
ctru bénh vang héo Panana trén chudi ¢ Uc
mo ta triéu ching bénh: 14 dudi hoac 14 gia
bi vang do cac soi ndm chin cac mé dan
nuéc trong than cdy chudi. Cac 14 phia
dudi vang va ri xudng giéng nhu mot cai
“vay” xung quanh cdy. Khi cit ra, than cay
d6i mau tir vang sang do, sang nau sam
hoac den, tuy thudc vao thoi gian cay bi
nhiém bénh (Luadir Gasparotto, 2022).

Bénh héo vang 1a chudi xuat hién va
gay hai tap trung tai ving chudi tréng tir 3
nam trd 18n, cic ving trong 1au nam thi ti
1€ cay bi bénh cang cao. Bénh co thé phat
sinh va gy hai trong bét ky giai doan sinh
truéng cia cdy chudi. Bénh biéu hién rd
nhat & giai doan cdy chudi ra hoa va phat
trién qua non (Pang Vian Manh, 2021).
Diéu nay ciing pht hop véi két qua nghién
clru cta tac gia Tran Thanh Diing khi diéu
tra tinh hinh gdy hai cua FOC trén chubi
gia Nam MYJ tai Khu Lién hgp Snoul,
Campuchia cia Cong ty Thagrico Viét
Nam (Tran Thanh Diing, 2023).

Nam bénh lay lan chu yéu qua hoat
dong cua con nguoi (gidng, dung cu,
phuong tién) va qua dong nudc, cu thé:

- Qua vat liéu trdng: ngudn bénh lay
lan manh qua cdy giéng dugc 1ay tir khu
vuc di bi nhiém bénh; giéng nudi cdy mo
cling c¢6 kha ning nhiém bénh néu quy
trinh san xuat khong dam bao an toan.

- Qua dat: ndm ton tai trong dat va c6
thé sdng nhiéu niam ngay ca khi khong co
cdy chudi, chiing c6 thé ton tai trong xac
thuc vat (14, than, ré) cay bi nhiém bénh
di cdy da chét; nam lay lan tir noi nay
sang noi khac qua con ngudi, dong vt
thong qua dat bam trén chan, giay dép,
banh xe, dung cu lam vuon,...

- Qua nudc: bao tir ndm bénh c6 thé
troi theo dong nudc chay ra bé mat nhu
nuéc song tr dau ngudn chay xudng
cudi ngudn; nudc tudi hodc nudc mua
chdy tran tu cdy nay sang cady khéc, tu
vuon nay sang vuon khiac (Pang Van
Manh, 2021).
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3. TINH HINH BENH VANG HEO
PANANA TREN CAY CHUOI TAI
VIET NAM VA CAC BIEN PHAP
PHONG TRU

3.1. Tinh hinh bénh vang héo Panana
trén cdy chudi tai Viét Nam

Hién nay, chudi 1a cay trong c6 tiém
ning xuat khau, mang lai gia tri kinh té
cao. Trung Qudc 1a thi truong tiéu thu
chinh cua Viét Nam.

Theo Tong cuc Théng ké, Viét Nam
c6 khoang 154.000 ha chudi. Cac tinh
doéng bang Séng Cuu Long cb 35.278,9
ha, Pong Nai 1a dia phuong c6 dién tich
chubi 16n nhat véi 13.149 ha, chiém ti 1¢
8,53% dung dau ca nudc. Nhitng nim
gan day, cdy chudi bi bénh vang héo
Panama gdy hai nghiém trong, mac du
chua c¢6 két qua diéu tra cu thé (Duong
Chéu, 2020). bay la bénh hai diac biét
nghiém trong vi anh hudng tryc tiép dén
qua trinh sinh truong, phat trién, ning
sut, gia tri thuong pham.

Két qua nghién ctru cta tac gia Lé Thi
Loan, Nguyén Thi Hong Loan va cs.,
2020 cho thiy bénh héo vang chubi
Panama xuat hién ¢ 20 tinh thudc ba viing
1a Tay Béc, Pong Bic, dong bang Song
Héng va vung Bic Trung B, ti 1&¢ bénh
gay hai tir 15 - 30% (Vinh Phuc), tham chi
1én td1 90% (Khoai Chau, Hung Yén), gay
thiét hai nghiém trong dén ning suat va
chat lugng chudi.

Két qua nghién ctru bénh vang héo
Panama tai huyén Phong Tho, tinh Lai
Chau cho théy, bénh xuét hién tir nim
2016 trén dién tich khoang 1367 ha/3093
ha, trong d6 bi hai nang khoang 307 ha
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gay thiét hai kinh té cho ndng dan (Vii Thi
Phuong Binh, 2021).

Tai Thai Nguyén, bénh vang héo
chubi Panama di xuét hién va gdy hai
nghiém trong tai X& PhUc Thuén, thi xa
Phd Yén; xd Quan Chu, huyén Dai Tir...

Tai Pha Yén, hién cé 200/600 ha
chubi ¢ huyén Tuy An dang bi nhiém
bénh héo rii Panama. Ti 1é bénh phd bién
tir 20 dén 30% cay; ca biét co ving ti 18
bénh tir 70 dén 80% cdy (Ping Vin
Manh, 2021).

Tai Thira Thién Hué, Quang Nam,
Lam Pong, Binh Duong bénh bénh vang
héo Panama ciing di xuét hién kha phd
bién, tuy chua c6 danh gia cu thé vé muc
gay hai nhung cac Chi cuc Bao v¢ thuc
vat va Tréng trot cac tinh da chu dong
dua ra cac bién phap quan 1y tong hop dé
han ché sy 1ay lan va phat sinh phat trién
cua bénh.

3.2. Cac bién phap phong trir bénh
Panama

Nam bénh luu ton trong dat va cac
cay bénh. Nam c6 thé song hoai sinh trong
ct chudi va cac bo phan khic mot thoi
gian dai. Do vay, viéc phong trir bénh rét
kho khan va it hiéu qua.

Céc bi¢n phap quan ly dich hai bénh
Panama trén cay chudi di dugc Cuc Bao
vé thuc vat, BO Nong nghiép va PTNT
ban hanh tap trung vao cic van dé nhu:

- Kiém soat ngudn gidng.

- Sur dung giéng sach bénh, giéng
khang bénh.

- Bién phép canh tac:

+ Chon dit trong.
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+ BON phan.

+ Quan 1y nudc.

+ Vé sinh dong rudng.

+ Luén canh ciy trong.

- Bi¢n phép sinh hoc.

- Bién phép hoa hoc.

- Pao bd gbc nhitng cdy chubi bi
bénh, rai voi vao ho cady bi bénh va dem ra
ngoai ti€u huy.

Tuy nhién, bénh van ngay cang phat
trién manh mé va gay hai nghiém trong
trén cac vung tréng chudi. Pic biét, dbi
v6i cac trang trai trong chudi xuit khau
theo hudng cong nghiép do viéc dao bo
gbc va dem ra ngoai tiéu huy ciing tiém an
nguy co lay lan cao do vi¢c di lai cua cong
nhan, ré cay bén canh bi tdn thuong. Bén
canh d6, viéc dao bd géc dem ra ngoai s€
lam roi vai dit va mam bénh trén duong
di, dong thoi v6i dién tich 16n thi viéc
dem cac gdc va than ciy chudi ra ngoai 16
s& tén nhiéu cong va khong kha thi.

Db6i voi vuon chudi co cay bi bénh
viéc phun thuéc hoéa hoc khong cé hi¢u
quéa, mic du trong phong thi nghiém thudc
Ridomil 68 Gold hodc Hecxa conazone,
Tecbuconazone déu cho hiéu luc cao.

Két qua nghién ctru vé quan 1y bénh
vang héo Panama trén chudi ¢ Khu Lién
hop Snuol, Campuchia cta Cong ty
Thagrico da dua ra bi¢n phéap nhu sau:

- Budc 1: thong bdo toan nong truong
vé dich bénh Panama va rao cach ly 16
chubi bi bénh. Lam céng vao 10, trudc
cong co6 mang nudc chira dung dich thudce
tim 50 mg/lit nudc (Viet Chem, 2019). Vé
sinh muong, rinh dé thoat nudc.

- Budc 2: rao cach ly va xu ly cac
diém bi bénh trong 16.
* * % * * * * * *

* * * X% X X * * *

Muong thoat nudc (rai voi)

* * *

* * X | * * *

* * *)* * K|k * *

Muong thoat nude (rai voi)
* * * % % * * * *

* * * * * * * * *

Cat hét tat ca cac 1a va ngon clia cac
cay trong khu vuc cach ly, xdn bo tat ca
cac cdy con. Xép gon phan bi cit trong
khu vuc céch ly (Nhu vay, néu 1 cay bi
bénh thi s€ chit bo 6 ciy)

- Buéc 3: ding thudc trir co Glufosinate
tiém vao than céc cay chudi trong khu vuc
cach ly. Tiém 4 bén cho mdi ciy, mdi lan
tiém 20 ml.

- Budc 4: dung voi rdi chung quanh
gbc, mdi gbe 2 kg va rai voi 1én cac 1a,
ngon chudi va ciy chudi con (d3 duoc xép
gon trong khu vuc cach ly). Phun thubc
trir ¢o lén toan bo khu vuc cach ly dé diét
¢6 dai. Sau d6 ding dung dich thudc tim
KMnO;4 (50 mg/lit nude) tudi vao xung
quanh gbc chudi va khu vuc cach ly, mdi
gbc khoang 1 lit.

Dung voi rai 2 bén ranh cua khu vuc
cach ly dé khi cong nhan di vao ving d6 s&
dugc khur trung tranh 18y lan qua vung khac.

- Budc 5: phun thude trir ndm chung
quanh vi tri cay bénh khoang 10 m. Pha 1
lit Anvil 5 SC (Hecxaconazole) + 1 lit
Aliette 800 WP (fosetyl-aluminium) véi
600 lit nuGe, phun vao goc cdy, mdi goc
khoang 300 ml.

- Budc 6: sau 1 tuan tién hanh phun
1.0 kg Trichoderma/600 lit nude. Phun uwot
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déu khu vuc cach ly va trén cac 14, ngon
chudi, cay chudi con di xu Iy trudc dob.
Phun quanh vi tri cdy bénh trong ban kinh
10 m. Mdi gbc 300 ml, phun tir gbc 1én 50
cm. Phun 3 14n, mdi lan cach nhau 7 ngay.

* Chu y:

Céc dung cu sau khi lam phai dugc
khur trung. Cong nhan khi di lam phai deo
gang tay, mang ung va sau khi lam phai
khir tring d6 bao ho bang thubc tim va
rira tay bang nudc Javel trude khi ra khoi
16 chudi.

Tuy chua han ché duoc sy lay lan cua
bénh Panama nhung bién phap nay da to ra
¢6 hiéu qua trong viéc quan ly bénh Panama
& ti 1¢ bénh thap trong thoi gian dai.

O Philippines, viéc phong trir bénh
khong dao bo gdc nhu & Viét Nam ma s&
chdt ngon nhiing cady bi bénh sau d6 dung
rom hodc gb dé ddt vao chd ciy bi bénh
va khong bon phan, tudi nude cling co tac
dung han ché su 13y lan cta bénh (Che
Palicte, 2022).

Viée str dung giébng khang cua Viét
Nam (VIP 126), giébng G7 cua Philippines
va cac giéng Baodao, Lam thién hoang
ctia Trung Quéc tai KhuL hop Snuol ciing
dang bi nhiém bénh.

Do vy, can phai c6 nhiing nghién ciru
that cu thé dé kiém sodt mot cach tot nhat
bénh vang héo Panama trén cdy chudi.

4. PINH HUGNG NGHIEN CUU VE

QUAN LY BENH VANG HEO PANAMA

TREN CAY CHUOI

4.1. Nghién ctru vé giong khang bénh
Cac vung trong chudi can xac dinh cu

thé chung nim Fusarium sp. gdy hai va

tao gi6ng khang bénh.
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Tai Australia da nghién ctu thanh
cong chudi chuyén gene khang dugc cac
chung FOC tuy nhién dén nim 2024
Chinh phu Australia méi xem xét cho ap
dung (Luadir Gasparotto, 2022).

Tai Philippines ciling da tao ra dugc
gidng Cavendish 218 va Cavendish 219 c6
kha nang khiang dugc ching FOC TR4
(Barnaby Lo, 2018).

Can khuyén cdo nong dan st dung
gidng cay mo khang bénh dé trong.

4.2. Nghién ctru bién phap sinh hoc

Ngoai ching ndm Trichoderma
harzianum can nghién ciru va san xuét
thém cac tac nhan khac cé kha nang uc
ché sy phat trién ciia Fusarium sp.

4.3. Nghién ctru vé cic nguyén td vi
lwong c¢6 kha ning ting stirc dé khing
ciia ciy chuoi

4.4. Nghién ctru vé bién phap canh tic

Ngoai c4c van dé trong cac bién phap
quéan 1y tong hop bénh hai chudi thi cin
nghién ctru thém bién phap dao bo nhiing
cay chudi con vo hiéu sau khi cdy me
dugc 3 thang va dao bo bdt nhiing cay
chudi con hiru hiéu vi s& lam t6n thuong
b6 ré clia cAy me.

Can xem xét lai bién phap dao bo gdc
cay bi bénh va dem ra ngoai ti€éu huy trén
nhiing trang trai trong chudi xuat khau.
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ABSTRACT

Panama wild disease (Fusarium oxysporum) of banana
in Vietnam and research orientation in future

Banana (Musa cavendishii) is a crop with high economic value and exported to
many countries around the world, especially China. Summary of Panama yellow wilt
disease of bananas showed that this disease caused serious damage in areas in
Vietnam. The integrated management of Panama yellow wilt disease has been
announced by the Plant Protection Department and many measures have been applied
to limit the spread and development of the disease. However, so far, banana yellow wilt
disease is still serious and directly affects the growth, development, yield, and
commercial value. From there, it is necessary to give research directions to limit the
prevent and development of the disease in future.

Keywords: Banana, yellow wilt disease, Panama, Fusarium sp.
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THANH PHAN NAM Colletotrichum GAY BENH THAN THU
HAI SAU RIENG TAI THANH PHO BUON MA THUOT,
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TOM TAT

Sau riéng (Durio zibethinus Murray) - “vua cua cac logi qua” - hién dang dwoc mo

rong dién tich trong mot cach nhanh chéng tai Pak Lak. Bdy la mét trong nhitng diéu

kién thudn loi cho nhiéu logi dich hai phat sinh va gay hai cdy sau riéng, trong do co

bénh thdn thw gy ra boi nam Colletotrichum spp.. Nghién ciru nay nham xdc dinh su

da dang vé thanh phan lodi nam gdy bénh thdan thie sau riéng. Két qua nghién citu cho

thay triéu chitng bénh than thw trén la sdu riéng kha da dang, véi 3 triéu chitng dién

hinh khéc nhau. Hai lodi ndm Colletotrichum gdy bénh thdan thw trén ld sau riéng tai
thanh phé Buén Ma Thuét, tinh Pak Lak da dwoc dinh danh, dé la: Colletotrichum
fructicola va Colletotrichum gloeosporioides. Trong dé, Colletotrichum fructicola lan

dau tién duoc ghi nhan gdy hai trén sau riéng tai Viét Nam.

Tir khéa: Colletotrichum fructicola, Colletotrichum gloeosporioides, sau riéng,

than thu.

1. DAT VAN BE

Sau riéng (Durio zibethinus Murray)
13 loai cAy an qua nhiét doi c6 ngudn gbe
tor Dong Nam A, dugc ménh danh 13 “vua
cua cac loai qua” va rat duoc wa chudng
nho huong vi thom ngon va béo ngdy cia
qud. Pay la mot trong nhiing loai cay an
qua chu lyc dem lao loi ich kinh té cao

Nguoi phan bién: PGS.TS. Nguyén Vin Minh
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cho nguoi dan tai tinh Pak Lak noi riéng
va khu vuc Tay Nguyén ndi chung.

Nho ¢6 diéu kién tu nhién thun loi va
gia tri kinh té cao nén trong nhitng niam
gan day, dién tich trong sau riéng tai Dik
Lak ting 1én nhanh chéng, ting tir hon 6
nghin ha nim 2018 1én dén 22.458 ha
(2023). Dién tich trong sau riéng dugc mé
rong mot cach nhanh chong cling 14 co hoi
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thun loi cho nhiéu loai dich hai phat trién
phong pha vé ching loai 13n sb luong,
trong d6 c6 bénh than thu. Pay la mot
trong nhitng loai bénh phd bién khong chi
trén sau riéng ma con trén nhidu loai cay
trdng khac (Mai Vin Tri, 2022). Bénh gay
hai cha yéu trén 14 gia va 14 banh té. Vét
bénh thudng bat dau xuat hién ¢ chop
hoac mép 14, sau do cac vét bénh co thé
lién két lai véi nhau va lan rong dan vao
gitta 14. Triéu chang bénh than thu
thuong dic trung boi cac quang dong tim
va cac 6 bao tir mau den trén vét bénh.
Bénh nang lam cho 14 bi kh6 hang loat va
rung dan, gay hién tugong tro trui canh,
khién cho cdy sinh trudong va phat trién
kém, dan dén lam giam ning sudt va chat
luong qua. Tac nhan gay bénh than thu la
nam Colletotrichum spp. va giai doan
tinh 1a
Glomerellaceae, bd Sordariomycetidae,
16p Sordariomycetes, nganh Ascomycota).
Nam gdy hai trén nhiéu loai ciy trong

hiru Glomerella (thudéc ho

khac nhau ca giai doan trudc va sau thu
hoach (Cannon va cs., 2012). Ba c6 280
lodi c¢6 dir liéu phan tor duoc chép nhan
trong chi nay (Liu va cs., 2022). Tuy
nhién, hién chua cé nghién ctru nao vé su
da dang thanh phan loai
Colletotrichum gay bénh than thu hai sau
riéng tai Tay Nguyén noi chung.

nam

Dé ¢6 co so cho viéc phong trir bénh
than thu hai sdu riéng, nghién ciu nay
duoc thuc hién nhim xac dinh thanh phﬁn
loai nim Colletotrichum giy bénh thén
thu hai sau riéng tai thanh phd Buén Ma
Thudt, tinh ik Lak.

2. VAT LIEU VA PHUONG PHAP
NGHIEN cUU

2.1. Thu thip va phian lip nim
Colletotrichum spp.

- MAu 14 cy sau riéng co triéu chimg bi
bénh than thu dugc thu thap tai cac vuon
sdu riéng tai dia ban x4 Hoa Thing, phuong
Tan Lap va phuong Tan Hoa, thanh ph
Budn Ma Thudt, tinh Dék Lik. Mau dugc
gitr 4m trong cac ti nylon da khr tring, bao
quan lanh va dem vé phong thi nghiém.

- Phuong phap phan 1ap: nim bénh
duoc phan lap theo phuong phap cua Agrios
(2005), 1am thuan bang phuong phap nudi
cay don bao tir (Burgess et al., 2005) trén
mdi truong PDA va 4p dung phuong phéap
nudi cdy trén lame theo Waller et al. (1992)
va luu trit trong didu kién vo tring. Cac
ching nim Colletotrichum spp. sau khi tach
thuan duoc nudi ciy trén moi truong PDA
& nhiét 46 27 + 2°C va 12 gio sang toi.

2.2. Pinh danh niam Colletotrichum spp.

- Dinh danh bang hinh thdi: nim
Colletotrichum duoc dinh danh bang hinh
thai dua vao dic diém cua khuan lac va
bao tir ndm dugc nudi cay trén moi truong
PDA, dua vao tai liéu cua Sutton (1980)
va Barnett & Hunter (1998).

- Chiing nhiém bénh nhén tgo: nAm
Colletotrichum spp. dugc nudi cdy trong
dia petri trén moi truong PDA. Sau 5 ngay
nudi cay, khi bao ttr xuat hién thi cho 10 mL
nude cat vao mdi dia nim, ding que trang
thity tinh da khtr tring cha nhe trén bé mit
khuan lac, loc thu dung dich huyén phu
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bao tir nAm. Thu thap 14 sdu riéng banh té
khée manh tir vuon siu riéng tai Vién
Khoa hoc Ky thuat Nong 1am nghiép Tay
Nguyén dé tién hanh lay bénh nhan tao.
Dung c¢on 70° lau khir trung 14, sau d6
dung kim kht trung chich dé tao 6 vét
thuong phan bd déu trén 14. La sdu riéng
sau d6 dugc dit trén 16p gidy tham dé gitr
am trong hop da khur tring. Sau d6 phun
10 mL dung dich chira 10° bao ta/mL da
chuén bi 1én mit sau cua mdi 14 siu riéng.
La sau riéng & cong thirc ddi ching duoc
phun 10 mL nuéc cit. Hop dung 14 sau
riéng da chung nhiém nim dugc gitt &
diéu kién nhiét do phong; am do trén
90%. Theo ddi kich thudc va mau sic vét
bénh phat trién theo thoi gian.

- Pinh danh bang phwong phdp sinh
hoc phan tir: sau khi dugc dinh danh béng
hinh théi, cac mau ndm dwoc giri di phan
tich tai Phong Thu nghiém CoOng ty
TNHH Dich vu va Thuong mai Nam

Khoa, quan 7, thanh phé H6 Chi Minh.
Thyc hién ly trich DNA tong s bang
GeneJET  Plant  Genomi  cDNA
Purification Kit (Thermo - M¥). Thuc
hién phan Gtng PCR Master Mix - Thermo
v6i cap moi ITS1 - ITS4 va giri miu giai
trinh ty gen. Trinh ty gen dugc so sanh
voi co s& dir licu Ngan hang gen trong
NCBI va phan mém MEGA 6.0 dé xay
dung cay pha hé.

3. KET QUA NGHIEN CcUU VA
THAO LUAN

3.1. Triéu chirng bénh than thw trén la
sdu riéng tai Buén Ma Thut

Tri€u ching bénh than thu trén 1a siu
riéng khd da dang vé hinh dang, kich
thudc va dic diém. Ba dang triéu ching
bénh than thu trén 14 sdu riéng di duoc
ghi nhan trong cac hinh 1, 2, 3 va tom tat
trong bang 1.

Bing 1. Cdc dang tri¢u chirng bénh than thuw trén la sdu riéng
tai thanh pho Buon Ma Thudt, tinh Dak Lak

Triéu

i Hinh dang Kich thwéc Pic diém
chirng
. Vét bénh lién ké ha ang cha
BAtdinh, cothédra . ., ) St bénh lién ket fao nhitng mang chay
, L Kich thuéc véet bénh dao dong mau nau do, ria vét bénh mau nau den,
TT1 lahaychoplalan R A xers o T S
. 0,5-9cm, trung binh 2 -4 cm. bé mat |4 co sw hién dién cla cac 6 bao
dan vao bén trong L S
t& nhirng hat li ti mau den.
Cio cacf vo?g’ don’g ’ vét ’benh co thé I?n rc_)ngi co kich & bao tir thudng to hon so véi TT1 va 66
TT2  tdm, cothé & chopla thwdc 4 - 5 cm, kich thuéce trung ' s A R
o e NN thé nhin thay kha rd bang mat thwdng.
hay & gilra la binhla2-4cm.
Vétbénhlanhitng V&t bénh cé kich thuwdc rat nhd,  Trén vét bénh xuét hién cac 6 bao tir i ti
T3 nhitng ddm néu dd 0,1 - 1 cm. Ching c6 thé lién két  mau den. Xung quanh vét bénh cé quang

nhé i ti phan bd

khap noi trén 14. I&n, [én dén 6 - 7 cm.

d& tao thanh nhirng vét bénh rat

mau vang phan cach git*a mé bénh va
mo khoe.
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Hinh 1. Triéu chirng bénh than thw TT1 trén la sau riéng

Hinh 3. Triéu chirng bénh than thw TT3 trén la siu riéng

213



Nguyén Van Nam va ctv.

3.2. Pic diém hinh thai ciia cac dong nam Colletotrichum giy bénh than thw sau riéng

Bing 2. Pdc diém hinh thdi cdc chiing ndm Colletotrichum
gdy bénh than thw sau riéng tai Buéon Ma Thudt

Chung nAm Khuan lac Bao tlr nam

Hé sgi ndm moc day, xbp, mau tring stva  Bao t&r don bao, hinh tru dai, 1 d3u ti, 1 dau
Itic non, hé soi sau d6 chuyén sangmau  hoi nhon, bén trong bao tlr cd céc giot dich
xanh den. trong suot.

Colletotrichum sp.1

Hé sgi ndm moc day, hinh thanh Bao ttr don bao hinh tru dai, 1 dau tu, 1 du
nhiéu quang ddng tam ré, mau xanh den  nhon, bén trong cé cac giot dich trong subt

Colletotrichum sp.2

Hé soi ndm moc day, trdng si¥a, hinh Bao t&r don bao hinh tru dai,
thanh nhiéu quang déng tam mau den 1 d4u tu, 1 ddu nhon. bén trong
xen I&n héng & gilra va lan rong dan ra c6 cac giot dich trong subt

Colletotrichum sp.5
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Tu cac dang triéu chimg bénh than
thu (hinh 1, 2 va 3), ba dong nam thuoc
chi Collectotrichum da dugc phan lap va
xac dinh. Dc diém hinh thai khuan lac va
bao tir ciia ba dong ndm nay duogc trinh
bay tom tit trong bang 2.

Két qua chung nhim bénh nhan tao
cho thidy tit ca cac dong nidm
Colletotrichum phan 1ap dugc déu co kha
ning xam nhiém giy bénh trén 14 sau
riéng & diéu kién tao vét thuong, voi ti 1€
nhiém bénh 1a 100%. Cac triéu chimg
bénh bat dau xuat hién sau 3 ngiy ching

nhiém. Vét bénh sau d6 dan chuyén sang
mau den. Xung quanh vét bénh chung
nhiém  Colletotrichum sp. 1 va
Colletotrichum sp. 2 ¢6 quing mau niu
den, xung quanh vét bénh chung nhiém
Colletotrichum sp. 5 c6 quing mau vang
nhat. Sau khoang 7 ngiy, bén trén vét
bénh xuét hién cac 6 bao t&r mau den nhé
li ti. Triéu chung bénh trén 1a khi chung
nhiém ciing twong dwong vé&i cac triéu
ching bénh ghi nhan dugc & diéu kién
dong ruong (hinh 4).

Bing 3. Kich thwéc vét bénh trén ciia ld sdu riéng
theo thoi gian ldy nhiém nam Colletotrichum spp.

Kich thwéc vét bénh theo thoi gian (cm)

Doéng ndm
Sau3ngay Sau4ngay Saub5ngay  Sau6ngay Sau 7 ngay
Colletotrichum sp.1 05-1,2 06-19 1,0-25 12-28 1,4-3,0
Colletotrichum sp.2 0,2-0,9 0,2-1,3 05-25 0,6-2,6 0,6-2,8
Colletotrichum sp.5 0,2-0,5 0,3-0,6 0,3-1,0 0,3-1,2 0,4-13

Déi chiing

Khoéng c6 bidu hién nhiém bénh

Hinh 4. Triéu chirng do ndm Colletotrichum sp. 1 (A), Colletotrichum sp. 2 (B),
Colletotrichum sp. 5 (C) va nwéc cat (D) trén la sau riéng sau 7 ngay lay nhiém

Theo kha ning phat trién, gy bénh bénh nhu sau: Colletotrichum sp. 1 va

ciia nam, murc do gay bénh cua cac dong
dugc danh gid dya vao kich thudc vét

Colletotrichum sp. 2 13 manh nht, tiép d6
Ia Colletotrichum sp. 5.
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3.3. Pinh danh cic dong nim
Colletotrichum giy bénh than thw trén
14 sdu riéng bang phwong phap sinh hoc
phéan tir

Ap dung quy trinh ly trich DNA tir
sinh khdéi cua cac khudn lac nim
Colletotrichum spp. phéan 1ap dugc, DNA
bd gen cua cac dong ndm déu thé hién
ham luong DNA sang 13 va du chét lugng

M ()

750 bp

250 bp

M : Ladder 1Kb
Nam 36: COL1

dé thuc hién phan tng PCR. Sau khi thuc
hién nhan doan gen ITS, DNA cua gen
ITS dugc dién di trén gel agarose (hinh 5).

Poan gen ITS cua nidm dugc tién
hanh gidi trinh ty gen va tra ciru su
tuong dong cua chudi gen (Blasting) trén
GenBank cua NCBI. Két qua tra ctu
duoc biéu hién bang cdy pha hé nhu céc
hinh 5, 6 va 7.

(-) Ném 36

+: mau d6i chimg dwong cia phan g PCR (DNA nim Foc TR4)
- : mau doi ching am cua phan tng PCR khong bo DNA

Hinh 5. Két qua dién di san pham PCR cuta doan gen ITS
ly trich tir cac dong ndm Collectotrichum

g6 Colletotrichum fructicola isolate NFUCF-5 (OR056201.1 )
Colletotrichum fructicola isolate NFUCF-4 (OR056200.1)

B Colletotrichum sp.1 (this study)

Colletotrichum kahawae strain SYIJM23 (JN222974.1)
Colletotrichum tropicale isolate G1-1 (OR268364.1)

Colletotrichum viniferum isolate TARI-t220158 (MW492632.1)
Colletotrichum fructicola strain CSED2 (0Q216880.1)

Colletotrichum fructicola isolate jpsk12 (MT708144.1)
83l Colletotrichum aeschynomenes isolate WZ-881 (OP163576.1)

Hinh 6. So’ d6 pha hé ctia ndm Colletotrichum sp. 1
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771 Colletotrichum gloeosporioides culture CBS:122687 (EU552111.1)
100} Colletotrichum gloeosporioides strain BBA 71407 (AJ301986.1)
100 Colletotrichum gloeosporioides (AJ301988.1)
H Colletotrichum sp.2 (this study)
99! Colletotrichum gloeosporioides strain LGMF1053 (JQ580526.1)

87

Colletotrichum viniferum isolate TARI-t220158 (MW492632.1)
Colletotrichum tropicale isolate G1-1 (OR268364.1)

Colletotrichum aeschynomenes isolate WZ-881 (OP163576.1)
Colletotrichum fructicola isolate jpsk12 (MT708144.1)
94 Colletotrichum kahawae strain SYIJM23 (JN222974.1)

Hinh 7. So’ d6 pha hé ctia nAm Colletotrichum sp. 2

eor Colletotrichum gloeosporioides culture CBS:122687 (EU552111.1)

55

98} Colletotrichum gloeosporioides strain BBA 71407 (AJ301986.1)
Colletotrichum gloeosporioides (AJ301988.1)

Colletotrichum gloeosporioides strain LGMF1053 (JQ580526.1)
100! Il Colletotrichum sp.5 (this study)

Colletotrichum fructicola isolate NFUCF-5 (OR056201.1)
Colletotrichum fructicola isolate NFUCF-4 (OR056200.1)
Colletotrichum fructicola strain CSED2 (0Q216880.1)
Colletotrichum viniferum isolate TARI-t220158 (MW492632.1)
Colletotrichum tropicale isolate G1-1 (OR268364.1)

Colletotrichum aeschynomenes isolate WZ-881 (OP163576.1)

Colletotrichum fructicola isolate jpsk12 (MT708144.1)

Colletotrichum kahawae strain SYJM23 (JN222974.1)

Hinh 8. So’ d6 pha hé ctia nam Colletotrichum sp. 5

Dua trén két qua su twong dong, 2 loai
nam Colletotrichum gay bénh than thu hai
14 shu riéng tai Bubn Ma Thudt da dugc
dinh danh nhu sau:

- Colletotrichum sp. 1: Colletotrichum
fructicola.

- Colletotrichum sp. 2, Colletotrichum
sp. 5: Colletotrichum gloeosporioides.

C. fructicola 1a loai ndm c6 pham vi
phan bd dia 1y va ky chu rong, da duoc
ghi nhan gay hai ca phé, ca cao, che, I¢,
tdo, bo, xoai, du du, cdy c6 mui,... & nhiéu
noi trén thé giéi (Nguyén Duy Hung,
2020). Tai Viét Nam, pham vi ky chu cua
C. fructicola dugc cong bd cho dén nay
kha hep, bao gdm: 6t (Nguyén Duy Hung
va cs., 2018) va du di (Nguyén Thi Nhu
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Huynh va cs., 2022). Pay la cong bd dau
tién tai Viét Nam vé loai ndm nay giy
bénh than thu trén siu riéng.

C. gloeosporioides 1a mdt trong
nhitng tac nhan gay bénh c6 pham vi phan
b6 dia 1y va ky chi rong nhat trén thé gidi,
gay hai hon 470 chi thyc vat khac nhau,
phan bd khip cac ving nhiét d6i, 6n déi
va 4 nhiét doi (Nguyén Duy Hung, 2020).
Tai Viét Nam, loai ndm nay ciing da duoc
ghi nhan gay hai trén nhiéu loai ciy trong,
bao gdm: ca phé (Hoang Vian Thanh va cs.,
2018), cay c¢6 mui, mang cut, nhan, chom
chém (Nguyén Vin Hoa va cs., 2007), X0ai
va sau riéng (Lé Hoang Lé Thuy & Pham
Vin Kim, 2008), 6t (Nguyén Duy Hung va
cs., 2018), mang cau ta (Poan Thi Lan Anh
va cs., 2019), hé tiéu (Nguyén Anh Diing
va cs., 2020), dau tdy (Nguyén Kim Nir
Thao va cs., 2022)...

4. KET LUAN

Ba dong ndm Colletotrichum spp. da
dugc phan lap tr 3 dang tri¢u chung than
thu dién hinh trén 14 siu riéng. Két qua
phan loai hinh thai két hop voi ky thuat
sinh hoc phan tu, gidi trinh ty gen, so
sanh va phan tich trinh ty DNA trén
vung ITS-rDNA da xac dinh dugc hai loai
ndm Colletotrichum gloeosporioides va
Colletotrichum fructicola gay bénh than
thu hai sau riéng tai thanh phd Buén Ma
Thudt, tinh Dak Lak.
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ABSTRACT

Composition of Colletotrichum species causing anthracnose disease on durian
in Buon Ma Thuot city, Dak Lak province

Durio (Durio zibethinus Murray), the "king of fruits", is expanding rapidly in Dak
Lak province. This is one of the favorable conditions for various pests and diseases
attacking durian trees, including anthracnose disease caused by Colletotrichum spp.
The objective of this study is to determine the diversity of Colletotrichum species
causing durian anthracnose desease. Research result shows that anthracnose symptoms
on durian leaves are quite diverse, with 3 different typical symptoms. Two species of
Colletotrichum causing anthracnose disease on durian leaves in Buon Ma Thuot city,
Dak Lak province were identified, namely: Colletotrichum fructicola and
Colletotrichum gloeosporioides. Among them, Colletotrichum fructicola was first
recorded on durian in Vietnam.

Keywords: anthranose, Colletotrichum fructicola, Colletotrichum gloeosporioides
durian.
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TOM TAT
Tuyén trimg ky sinh thwc vat Meloidogyne va nam bénh Phytophthora, Fusarium

gdy thiét hai kinh té ddang ké trén mét so cdy trong quan trong vimg Tdy Nguyén. Mot sé
vi sinh vat dwoc phan ldp va danh gia co kha nang ky sinh tuyén trung Meloidogyne
incognita. Cac vi sinh vdy nay co tiém nang phdt trién ché pham sinh hoc va wng dung

trong quan ly tuyén trung an toan voi moi truong. Nam Trichoderma, Paecilomyces,

Metarhizium ky sinh trieng tuyén tring Meloidogyne incognita va mét s6 dong vi khudn,
xa khudn cé khd nang doi khing tuyén trimg Meloidogyne incognita.

Tir khéa: Poi khang, ky sinh, Meloidogyne, Metarhizium, Paecilomyces, Trichoderma,

vi khuan, xa khuan.

1. DAT VAN BE

C6 nhiéu lodi tuyén trung gay hai
trén cdy tréng quan trong tai cac tinh
Tay Nguyén: Pratylenchus coffeae,
Meloidogyne spp., Helicotylenchus sp.,
Tylenchus sp., Tylenchorhynchus sp.,
Xiphinema sp. va Aphelenchus sp...
Trong do, Meloidogyne la chi pho blen
nhat. Tuyen tring két hop mot s6 ndm
trong dat nhu Phytophthora, Fusarium...
gay hai nghiém trong hon va kh6 phong
trir hon (2).

Nhiéu vi sinh vat ton tai trong moi
truong dat c6 kha ning ky sinh tuyén
tring va phan b rong ¢ nhiéu ving sinh

Nguwoi phan bién: PGS.TS. Nguyén Vin Minh
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thai va diéu kién khi hau khac nhau. Hiéu
quéa ddi khang cac vi sinh vét nay bj tac
dong boi nhiéu yéu t6 sinh hoc va phi sinh
hoc. Cac vi sinh vat dbi khang nay tac
dung cham so v&i hoa chat va thuong phai
két hop véi cac bién phap ky thuat khac
va c6 hi€u qua lau dai (1, 3, 4, 5, 6, 10).
Trichoderma, Paecilomyces, Metarhizium
12 mot trong nhitng chi nAm duoc ghi nhan
¢6 ¢6 nhiéu chirc ning c6 lgi: ddi khang
nam gay bénh, ky sinh tuyén tring, phan
giai chat hiru co (7, 8, 9). Trichoderma
dugc st dung nhu moét vi sinh vat ddi
khang chéng lai cic loai ndm giy bénh
trén cdy trong. Vi khuan Va xa khuan duoc
ghl nhan ky sinh trén tuyén trung, mot sO
ché pham sinh hoc dugc phat trién va co
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hiéu qua trong phong trir tuyén tring.
Trong nghién ctru nay trinh bay mot sé két
qua danh gia mot sé dong vi sinh vat ky
sinh trén tuyén trung Meloidogyne
incognita tai Tay Nguyén.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ctru

Céc chung ndm, vi khan, xa khuin
duogc phan 1ap tai Tay Nguyén va luu giir tai
Bo mon Bao vé thyc vat, Vién Cong nghé
Sinh hoc va Mai truong, Truong Pai hoc
Tay Nguyén. Hoa chat va dung cu tai Bo
moén Bao v¢ thuc vat, Truong Pai hoc Tay
Nguyén. Trimg tuyén trang Meloidogyne
duoc ly trich tir ré cay dua leo.

2.2. Chuén bi dich tuyén trung

Tuyén trung Meloidogyne incognita
duoc thu thap tir ré cac cay ho tiéu bi bénh
va nhan nudi trén ré cay dua leo trong
trong nha ludi. Rira sach dit bam xung
quanh r&. Dung dao md hodc panh dé thu
thap kh01 trimg tuyén trung tr cac u sung
trén ré. Rira tm’ng tuyen trung bang nudc
cat vo trung roi bang dung dich sodium
hypoclorlt 0,5%, khuay va ria lai bang
nuée cat vo trung roi thu trung bang ray
¢6 kich thude 16 ray 26 um. Tuyén tring
dugc ly trich theo phuong phap phéu
Baermann c6 cai tién dé thu tuyén tring tudi
2 (1J2). Tuyén tring duoc xu 1y tiét tring
bang dung dich Streptomycin sulphate
(2000 ppm) dé tranh nhim khuén.

2.3. X4c dinh kha niing ddi khang trimg
tuyén trung Meloidogyne sp. trong diéu
kién phong thi nghiém

Danh gia theo phuong phap ky sinh
truc tiép trén dia thach, muc d6 d6i khang
dugc phan thanh 4 cap: ky sinh cao (+++):

ty 1& trang tuyén tring bi ky sinh trén
80%; Ky sinh trung binh (++): ty Ié tring
tuyén trang bi ky sinh tir 50 - 80%; ky
sinh yéu (+): ty & trimg tuyén trang bi ky
sinh dudi 50%; khéng ky sinh (-): ty 1€
tring tuyén tring bi ky sinh 0%.

2.4. Phwong phap danh gia kha nang
tieu diét tuyén trung Meloidogyne ciia
cac chiing vi khuin, xa khuin

Hut 0,5 ml dich loc nudi ciy vi khuan,
xa khudn di chuin bi ¢ trén vao céc 6ng
nghiém da tiét trung. Thém dung dich chira
khoang 100 ca thé Meloidogyne incognita
tudi hai méi né vao mdi giéng, dé ¢ diéu
kién nhiét d6 phong. Pdi chimg 1a tuyén
tring trong moi truong nudi vi khuan va xa
khuan tiét trang. Chi tiéu theo ddi: sd lugng
tuyén tring chét va ti 1¢ tir vong sau 6, 12 va
24 gi 0. Tuyén tring duoc coi 1a chét néu
chiing khong di chuyén khi tham do ching
bang dau kim nho. Kha ning tiéu diét tuyén
tring cua vi khuan, xa khuan duogc xac dinh
bang cong thirc ti 18 cia tuyén tring chét
chia sb tuyén trung thi nghiém.

2.5. Phwong phap xir 1y s6 liéu

S6 liéu sau khi ghi nhan dugc xir ly
bang phin mém Microsoft Office Excel,
phan tich ANOVA va kiém dinh khac
biét bang phuwong phip Duncan véi phan
mém SAS.

3. KET QUA NGHIEN CUU

Cac mau nam cua 6 chi Metarhizium,
Beauveria, Peacilomyces, Trichoderma,
Verticillium, Cordyceps duoc luya chon va
sir dung dé danh gia kha nang diét tuyén
tring. S6 luong cac mau phan lap va ty Ié
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s6 mau phan Iap c6 kha nang ky sinh dugc
trinh bay bang 1.

20 miu phan 1ap nam chiém 17,7%
thudc 5 chi co ti 16 ky sinh tring tuyén
trung trén 80%. Trong do6 chi Trichoderma
c6 7 mau phan 1ap, Metarhizium c6 5 mau
phan lap, Beauveria c6 2 mau phan lap,
Peacilomyces c¢6 5 mau phan lap va

Verticillium c¢6 1 mau phan 1ap. Cac mau
phan lap thuéc 2 chi Metarhizium,
Beauveria kha quan trong va phd bién
dugc ghi nhan 1a ndm ky sinh con tring,
trong nghién ctru ndy cac nam nay duogc
ghi nhan ky sinh trimg tuyén trung trong
diéu kién phong thi nghiém.

Bdng 1. Sé luwgng va ti I¢ m4u nam
c6 khd nang ky sinh tuyén trung Meloidogyne incognita trén 80%

y SLKS trén 80% Tilé

STT Chi nam SLSL N

Pot 1 Dot 2 B& sung Téng (%)

1 Trichoderma 44 4 3 0 7 15,9

2 Metarhizium 33 2 3 0 5 151

3 Beauveria 12 1 1 0 2 16,7

4  Peacilomyces 16 2 1 2 5 31,3

5  Verticillium 3 0 1 0 1 333
6 Cordyceps 5 0 0 0 0 0

Téng sé 113 9 9 2 20 17,7

Ghi chi: SLSL s6 lugng sang loc, SLKS: s6 luong ky sinh.

Trong s6 44 mau nam Trichoderma
phan I1ap dugc ¢6 10 mau cd kha ning ky
sinh trang tuyén tring Meloidogyne
incognita; trong d6, 7 mau phan lap co
mic d6 Ky sinh trang tuyén tring
Meloidogyne incognita trén 80%. Day la

co hoi dé phat trien ché pham sinh hoc.
Trichoderma la nam dé nudi cdy va phat
trién ché pham. Nam nay con c6 nhiéu
chic nang khac nhu d6i khang nim gay
bénh, phan hay tan du thuc vat, dung lam
phan hitu co...

Bdng 2. Khd ndng ky sinh tring tuyén tring Meloidogyne incognita trén 80%
cua cac mau phéan Igp nam Trichoderma

STT Ky hiéu : Ti1¢ ky sinh (%) i Kha nang Kiéu
Ngay 1 Ngay 2 Ngay 3 ki sinh ki sinh
1 T1 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 - -
2 T2 18,5+ 2,67 31,1+2,57 81,5+1,33 +++ Tan
3 T3 454 + 3,41 80,83+2,54 92,5+2,60 +++ Xam nhap, tao bui
4 T4 37,0+2,89 48,67 +1,76 82,0+ 3,46 +++ Xam nhap, tan
5 T5 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 - -
6 T6 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 - -
7 T7 13,7+2,89 23,70+ 0,98 22,2+1,28 + Tan
8 T8 56,7 £ 2,53 66,67 +1,10 85,0 £ 2,60 +++ Tan
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Ti lé ky sinh (%, A n3 i&
ST K T R
9 T9 20,7+1,60 31,85+3,23 38,9+2,80 + Tan
10 T10 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 - -
11 T11 46,3 + 2,60 74,17 £ 0,42 854 +1,10 +++ Xam nhap, tao bui
12 T12 374+£225 48,52 + 3,03 82,0+ 2,67 +++ Xam nhép, tao bui
13 T13 0,00 £ 0,00 0,00 £ 0,00 0,00 £ 0,00 - -
14 T14 30,0 £4,02 32,50+ 3,31 40,0+ 1,44 + Tao bui, tan
15 T15 36,9 +3,98 71,50+0,72 84,3+£3,15 +++ Xam nhap, tao bui
16 T16 0,00 + 0,00 0,00 + 0,00 0,00 + 0,00 - -
17 T17 - T44 0,00 £ 0,00 0,00 + 0,00 0,00 + 0,00 - -

Ghi ch: +++: ty I¢ tuyén triing, tring tuyén tring bi ky sinh > 80%; ++: ty I¢ tuyén trung, trang tuyén
trang bi ky sinh tir 50 - 80%; +: ty I& tuyén trung, tring tuyén trang bi ky sinh < 50%; - : khéng ky sinh.

Bdng 3. Khd ndng ky sinh trimg tuyé'n'trt‘mg Meloidogyne incognita trén 80%
cia cac mau phan ldp nam thugc chi Metarhizium

st Ky hiéumay Ti1& ky sinh (%) Khanang e v sinh
phén lap Ngay 1 Ngay 2 Ngay 3 ky sinh
1 M1 38,0+2,31 59,0 + 1,53 68,0+ 1,16 ++ Tan
2 M2 57,5+ 1,44 63,33 +4,10 81,3+2,17 -t O bao tir
3 M3 0,00 £ 0,00 0,00 £ 0,00 0,00 £ 0,00 ; .
4 M4 8,52+ 0,98 14,81 +0,98 21,9+0,98 + Tan
5 M5 53,7+2,53 76,67 + 1,10 86,0 1,60 -t Tan
6 M6 27,0 42,89 38,67+1,76 58,0 + 3,46 r Tan
7 M7 0,00 £ 0,00 0,00 £ 0,00 0,00 £ 0,00
8 M8 43,0+2,19 58,67 +1,76 85,0+ 3,12 et Tan
9 M9 56,0 £ 2,89 61,67+1,76 84,0 +3,02 ot Tan
10 M10 49,0 3,89 68,67 + 1,76 85,0+ 2,46 ot Tan
11 M11 0,00 £ 0,00 0,00 £ 0,00 0,00 £ 0,00 ; .
12 M12-M24  0,00+0,00 0,00 £ 0,00 0,00 £ 0,00 ; .

Ghi chi: +++: ty 1§ tuyén triing, tring tuyén triing bi ky sinh > 80%; ++: ty I tuyén tring, tring tuyén
trung bi ky sinh tir 50 - 809%; +: ty I& tuyén trung, tring tuyén trung bi ky sinh < 50%; -: khong ky sinh.

Metarhizium 1 nAm ky sinh con triing
dugc nghién ciu tir 1au va phat trién thanh
nhiéu ché pham thuong mai. Trong nghién
clru Ndy, nim nay ciing ghi nhan c6 kha
ning ky sinh tuyén tring Meloidogyne
incognita trén 80%. Két qua nghién cuau

danh gia cho thdy c6 5 mau phan lap nim
Metarhizium c0 kha nang ky sinh tring
tuyén tring trén 80%. Hinh thtc ky sinh
tuyén tring cia nim nay la lam tan toan
bo tring va hinh thanh cac khdi bao tir
day (hinh 1).
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Hinh 1. Cac dong ndm Metarhizium ky sinh cao trieng tuyén trung, ndm ky sinh

tao ra cac dam bao tor day

Bdng 4. Khd néng ky sinh trieng tuyén tring cia cac mau phan lgp Peacilomyces

ST Kyhiéu \ Tilé ky \Smh (%) : KE? nagg k!(iéuh
Ngay 1 Ngay 2 Ngay 3 ysin ysin

1 P1 18,0+2,31 29,0+ 1,53 40,0+1,16 + Tai

2 P2 57,5+1,44 63,33+4,10 81,3+2,17 . Soi ndm bao quanh
3 P3 0,00+ 0,00 0,00 + 0,00 0,00 + 0,00 - -

4 P4 8,52 +0,98 14,81 +0,98 21,9+0,98 + Soi ndm bao quanh
5 P5 0,00+ 0,00 0,00+ 0,00 0,00 + 0,00 - -

6 P6 57,5+ 1,44 63,33 4,10 91,3+217 T Soi ndm bao quanh
7 P7 9,52 +0,98 13,81+0,98 25,9+0,98 + Tai

8 P8 57,5+1,44 63,33+4,10 87,3+2,17 . Soi ndm bao quanh
9 P9 6,22+0,78 15,21 +0,98 31,9+0,98 + Tai

10 P10 0,00+ 0,00 0,00 + 0,00 0,00 + 0,00 - Soi ndm bao quanh
11 P11 0,00+ 0,00 0,00 + 0,00 0,00 + 0,00 - Soi ndm bao quanh
12 P12-P17  0,00+0,00 0,00+ 0,00 0,00 + 0,00 - -

Ghi chii: +++: ty I¢ tuyén tring, triing tuyén tring bj ky sinh > 80%; ++: ty I¢ tuyén tring, trang tuyén
trung bi ky sinh tir 50 - 80%; +: ty I& tuyén trung, trixng tuyén trang bi ky sinh < 50%; -: khdng ky sinh.

Peacilomyces 14 nam kha quan trong
trong Ky sinh tuyén tring. Hai mau phan
lap nim Peacilomyces c6 kha ning ky
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sinh tuyén trung Meloidogyne incognita
cao, trong d6 co6 loai Peacilomyces
lilacinus.
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Bing 5. Ti I¢ chét ciia tuyén triing Meloidogyne incognita
khi xir ly voi cdac chiing vi khudn

Thoi gian theo doi

Chuing vi khuan

6 gio 12 gio 24 gio»
K1 8,69" 13,89° 36,81°
K2 29,62° 72,09% 85,59%
K3 9,58¢ 27,09' 62,04°
K4 28,20° 35,66" 71,73"
K5 9,64° 30,17 72,44
K6 22,74° 66,03° 92,28°
K7 6,60 14,04° 30,73
K8 20,79" 33,09% 61,41°
K9 15,32° 41,56° 70,60™
Nuwoc 4,60° 8,99¢ 29,25"
CV (%) 10,11 6,88 13,66

Ghi chi: cac ky tu giéng nhau theo hang doc thé hién sy sai khac khong c6 y nghia vé mit théng ké &

muc o= 0,05.

Két qua cho thdy, ¢ thoi diém 6 gio
theo ddi thi ti 1& tuyén tring Meloidogyne
incognita trén 80% chét dao dong tir
6,60% dén 29,62% va hiéu qua tiéu diét
tuyén tring cao nhét 1a chung vi khuan K2
v6i 29,62%. Sang dén thoi diém theo doi
12 gid thi hiéu qua tiéu diét tuyén tring

tudi hai ting 1én & tat ca cac ching vi
khuan. Hiéu qua diét tuyén tring
Meloidogyne incognita cao nhat ¢ ching
K2 véi 72,09%. Dén thoi diém 24 gio
theo ddi thi hiu qua tiéu diét tuyén tring
ctia 5 mau phan lap trén 70%.

Bdng 6. Két qud kha nang khang tuyén trung cdc ching xq khuin

DPak Lak Gia Lai Dak Néng
Ky hiéu Ti 1é chét (%) Ky hiéu Tilechét (%) Kyhiéudong Tilé chét (%)
LXK1 13,38 £0,17" GXK1 33,33" NXK 1 45,00™
LXK2 50,10 + 0,07° GXK2 40,00 NXK 2 41,67™
LXK3 75,07 £0,03% GXK3 86,67% NXK 3 53,33°
LXK4 25,31 +0,07° GXK4 33,33° NXK 4 36,67
LXK5 56,07 + 0,05 GXK5 35,00
LXK6 23,30 +0,03' GXK6 33,33"
LXK7 16,29 + 0,06° GXK7 33,33
LXK8 35,07 + 0,04 GXK8 25,00°

Ghi chl: LXK: loai xa khuan.
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Biéu hién tuyén trung Meloidogyne
incognita trén 80% chét giéng nhu biéu
hién khi xu Iy véi vi khuan, c6 hai mau
phan lap xa khuan Sreptomyces c6 ti I¢
chét trén 70% la LXK3 va GXK3.

4. KET LUAN VA DE NGHI
4.1. Két luén

Phat hién 20 miu phan 14p ndm chiém
17,7% thudc 5 chi co ty 1€ ky sinh trimg
tuyén tring Meloidogyne incognita trén
80% trén 80% va c6 5 mau phan lap vi
khuén va 02 mau xa khuén c6 hiéu qua tiéu
diét tuyén tring Meloidogyne incognita &
giai doan tudi hai cao trén 70%.

4.2. Pé nghi

Dinh danh sinh hoc phan tir cac chung
vi sinh vét c6 kha ning ddi khang va ky
sinh cao, dong thoi nghién ctru cac diéu
kién thich hop dé phat trién ché pham sinh
hoc tir cac chung vi sinh vat tiém ning
nhim Gng dung trong quan Iy tuyén tring
theo hudng than thién véi moi truong.

TAI LIEU THAM KHAO

1. Harman GE, Howell CR, Viterbo A, Chet I,
Lorito M, 2004. Trichoderma species -
opportunistic, avirulent plant symbionts. Nat
Rev Microbiol 2: 43 - 56.

2. Gary J. Samuel, 2004. Trichoderma a guide to
identification and biology.

3. Marco JLD, Lima LHC, Sousa MV, Felix CR,
2000. A Trichoderma harzianum chitinase
destroys the cell wall of the phytopathogen
Crinipellis perniciosa, the causal agent of
witches' broom disease of cocoa. World Journ
of Microbiol and Biotechnol 16: 383 - 386.

4. Nguyen VN, Kim YJ, Oh KT, Jung WJ, Park RD,
2007. The role of chitinase from Lecanicillium

226

10.

11.

antillanum B-3 in parasitism to root-knot
nematode Meloidogyne incognita eggs. Biocont
Scien and Technol 10: 1047 - 1058.

Nguyen VN, Kim YJ, Oh KT, Jung WJ, Park
RD, 2008. The antifungal activity of
chitinases from Trichoderma
aureoviride DY-59 and Rhizopus microsporus
VS-9. Curr Microbiol 56: 28 - 32.

Nguyen VN, In-Jae Oh, Young-Ju Kim, Kil-
Yong Kim, Young-Cheol Kim, Ro-Dong
Park, 2009. Purification and characterization
of chitinases from Meloidogyne incognita egg-
parasitic fungus Paecilomyces variotii DG-3.
Journ of Industrl Microbiol and Biotechnol.
36:195 - 203.

Nguyén Vin Nam, 2009. Co ché thuy phan
clia enzym Chi32 va Chi46 tinh sach tir nAm
Paecilomyces variotii 1én chitin cdu thanh
trong soi nidm Fusarium solani. Hgi thdo
Quoc gia Bénh hai Thuc vdt Viét Nam. Nxb.
Nong nghiép.

Nguyén Vin Nam, 2009. Vai trd cua enzym
Chi32 va Chi46 tinh sach tr nim
Paecilomyces variotii trong qué trinh ky sinh
trimg tuyén tring Meloidogyne incognita. Hgi
nghi Coéng nghé Sinh hoc Toan quoc Khu viee
phia Nam. Nxb. Khoa hoc Ky thuét.

Nguyén Vin Nam va ctv., 2010. Chiic ning
chitinase ctia nam Trichoderma harzianum T1
trong qué trinh ddi khang véi nim gay bénh
Fusarium solani. Tap chi Cong nghé Sinh hoc.

Seidl V. Huemer B. Seiboth B. Kubicek C.P.,
2005. A complete survey of Trichoderma
chitinases reveals three distinct subgroups of
family 18. FEBS J: 272:5923 - 5939.

Van Bon Nguyen, San-Lang Wang, Thi Hanh
Nguyen, Thi Huyen Nguyen, Thi Huyen
Trang Trinh, Thi Thiep Nong, To Uyen
Nguyen, Van Nam Nguyen, Anh Dzung
Nguyen, 2019. Reclamation of rhizobacteria
newly isolated from black pepper plant roots
as potential biocontrol agents of root-knot
nematodes. Research on Chemical
Intermediates 45, pages 5293 - 5307.



Nguyén V&n Nam va ctv.

ABSTRACT

Assessment the parasitism of some of microorganisms isolated
in the central highland on Meloidogyne incognita EGG

Plant parasitic nematode Meloidogyne and soil-borne fungal pathogens
Phytophthora and Fusarium have been causing significant economic losses on many
cash crops in the Central Highlands of Vietnam. Some isolated microorganisms showed
their parasitism to Meloidogyne incognita. These microorganisms have potentials to
develop bio-formulations and apply in environmental friendly nematode management.
Trichoderma, Paecilomyces and Metarhizium parasitize root-knot nematode
Meloidogyne incognita eggs. In addition, some bacteria and actinomycetes strains
showed their role in antagonism to Meloidogyne incognita.

Keywords: actinomycetes, antagonism, bacteria, Meloidogyne, Metarhizium,
Paecilomyces, parasite, Trichoderma.
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SU DUNG DICH CHIET TOI
PHONG TRU BENH THAN THU (Colletotrichum spp.)
HAI GT CAY

V6 Thi Dung', Ha Minh Thanh?,
Vi Triéu Man3, Nguyén Hoang Tién'
Trwo’ng Pai hoc Kinh té Nghé An
V/en Bao vé thurc vat

3 Hi Nghién ciru Bénh hai thurc véat Viét Nam

TOM TAT

Nghién cuu dich chzet 16i dén kha ning phong trir bénh thdn thu (Colletotrzchum spp.)
hai ot cay cho thay nong do tir 2 - 5% sau 12 gio, 24 va 48 gio hiéu lyc irc ché doi voi
N7 nay mam ciia bao tir ndam Colletotrichum spp. dat 100%, nong dé 1% sau 48 gio hiéu
liec trc ché dat 87,12%. Trong diéu kién nha heéi phun dich chiét t6i voi nong do 3%,
4%, 5% lén cay ot cay sau 24 gio ldy bénh hieu lyc irc ché tinh gdy bénh ciia
Colletotrichum sSpp. khi cdy dwoc 5 tuan tuéi dat 58,29 - 73,57%, cdy c6 quda voi chiéu
dai qua 1 - 2 cm dat 45,51 - 68,15%. Trén dong ruéng khi cdy ot dwoc 5 tudn va cdy c6
chiéu dai qua 1 - 2 cm, sw dung dich chiét t6i voi no”‘ng dé 4% doi véi bénh than thu do

nam Colletotrichum spp. HLPT dat 62,52% va 57,39%.

Tir khoa: toi, bénh than thu, Colletotrichum spp.

1. MO PAU

Bénh than thu do ndm Colletotrichum
spp. trén cay ot dugc xem la nguy hiém
nhat (Than va cs., 2008). O bang Ohio,
My bénh than thu da 1am giam gan 100%
nang suit cua cay ot, tai Thai Lan, An D9,
Han Quéc, bénh lam giam tir 10 - 80%
nang suat. O Viét Nam, bénh than thu
xuat hién va gay hai hau hét ¢ cac tinh c6
trong Gt tap trung nhu Nghé An, Thanh
Hoa, Quang Binh, Quang Tri, Thira Thién
Hué, Hung Yén, Thai Binh, Hai Duong.

Ngay nay, viéc quan ly bénh than thu
hai &t trong san xuat chu yéu duoc thuc

Nguoi phan bién: TS. Lé Mai Nhét
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hién bang thudc hoa hoc, giy 6 nhiém moi
truong, san pham chuwa dam bao an toan
dbi voi nguoi tidu ding. Vi vy, quan ly
bénh hai chon huéng phong trir bénh hiéu
qud, an toan cho nguoi tiéu dung, than
thién v&i moi truong 1a van dé can thiét.
Mait khac trong giai doan hién nay, hau
hét cac san phdm nong nghiép déu duoc
quan tim dén van dé an toan thyc pham
cho nguoi st dung. Viéc str dung cac dich
chiét c6 ngudn gbc tir thuc vat dé phong
chéng bénh hai cdy trong 1a vin dé& can
thiét va can duoc thuc hién trong san xuét
ndong nghiép an toan.

Toi (Allium sativum) 1a cdy gia vi rat
phd bién trén cac ving mién ¢ Viét Nam.
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i ¢6 mot sd nghién ctiu vé viée su dung
dich toi dé phong chdng cac loai sinh vat
hai trén cay trong. Céac chit chinh trong cit
toi 1a tinh dau, v6i cac sulfur va polysulfur
de vinyle; cac chat khang khuan: allycin,
allycetoin I va Il, men allynin va acid
nicotinic. Alliicin 1a hoat chat c¢6 tac dung
nhiéu nhit dbi v6i cac ndm giy bénh trén
ciy trong. Két qua nghién ctu dich chiét
tir than, ré, 14, ci cua cay tdi co thé han
ché su phat ciia ndm giy bénh than thu
trén cay ot khi phun chdng ¢ giai doan bénh
moi xuat hien (Alves va cs., 2015),
(Rashid va cs., 2015). Bai bdo nay cung
cép dan liéu khoa hoc vé su dung dich
chiét toi lam wc ché nidm Colletotrichum
spp. gay bénh than thu 6t.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU
2.1. Vat liéu nghién ciru
- Gidng 6t cay stmg (Capsium frutescens L).
- Téi cu (Allium sativum L).
- Ngudn ndm Colletotrichum spp.

phan 1ap tir triéu chung bénh than thu cay
6t tai cac vung thi nghiém.

2.2. Phwong phap nghién ctru
2.2.1. Tao dich chiét téi

St dung toi cu dé tao dich chiét: can
50 g tdi cu sau khi dugc rira sach, boc vo,
lam kho ty nhién trong phong thi nghiém,
tdi dugc giad nho cho vao 200 ml nudc
cat, dun soi trong thoi gian 30 phit loc
lay dich sau d6 tiép tuc dun soi dé thu
duge 50 ml dich. Dich chiét toi duge xem
la nguyén chét, dugc pha lodng & cac
ndng d6 khac nhau va sir dung trong céc
thi nghiém.

2.2.2. Trong diéu ki¢n invitro

* Trén moi truong WA

- Mo6i trudng WA sau khi dugc hap khir
trung trong thoi gian 30 phit ¢ nhi¢t do
121°C (1,5 atm), dé méi truong (45 - 50°C)
va dat trong budng nudi cdy vi sinh vat.

- LAy luong dich chiét cua Toi twong
ung voi 1 ml, 2 ml, 3 ml, 4 ml, 5 ml cho
vao cac binh tam gidc c6 chtra 100 ml moi
truong WA dé duoc nong do 1 dén 5%.

Léac déu mbi binh dé dich chiét toi tan
déu trong moi truong WA, sau d6 d6 méi
truong c6 chira dich chiét ra dia petri.

St dung phuong phap ciy don bao tir
1én bé mat dia petri c6 chira dich chiét &
cac ndng d6 khac nhau, cdy 30 bao tir nAm
Colletotrichum spp. vao mdi dia petri. Cac
dia petri sau khi cdy duoc dé trong tu
dinh 6n & nhiét do 28°C véi diéu kién
sang - toi xen k&. Cong thtrc ddi ching 1a
cong thirc chi cdy ndm nhung khong sir
dung dich chiét.

Thi nghiém dugc bd tri theo kiéu hoan
toan ngiu nhién, 6 cong thic, mdi cong
thirc nhic lai 3 1an, 3 dia petri/lan nhic,
quan sat 30 bao tu/dia.

Cong thirc 1 (d6i chung): nudc cat
v0 trung.

Cong thirc 2 - 5: dich chiét toi c6 nong
do tuong g 1%; 2%; 3%:; 4%; 5%.

Chi tiéu theo déi: ti 1& bao tir ndy
mam (%), hiéu luc @rc ché (%) sau 12; 24
va 48 gio nudi ciy.

*Trén cay ot

Trong cay Ot cay sing trén nén dat va
x0 dira sau khi dwgc hip khir trang ¢ nhiét
d6 121°C trong 2 gio dugc tron déu véi
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phan vi sinh, khi ciy c6 qua tién hanh
phun dich chiét toi 1 - 5% 1én 14 va qua:

- Phun dung dich t6i véi ndng do tir 1
dén 5%, 1én 14 va qua. Sau 24 gio tién hanh
lay bénh nhan tao nim Colletotrichum spp.
v6i ndng do 10° bao ti/ml 1én 14, qua.

- Lay bénh nhan tao trén 14 va qua,
nodng do 10° bao tu/ml. Sau 24 gi0, phun
dung dich t6i & cac ndng do tir 1 dén
5%. L4 va qua dugc lay bénh nhan tao
nhung khong xt 1y dich chiét 1a cong
thic d6i chung.

Thi nghiém b tri theo kiéu hoan toan
ngiu nhién gdm 11 cong thirc, mdi cong
thirc 3 1an nhac lai, mdi 1an nhic 3 cay.

Cong thtrc 1: phun dung dich toi
(ndng d6 1%) + 1ay bénh

Cong thuc 2: phun
(ndng d6 2%) + 1ay bénh

Cong thtrc 3: phun
(ndng do 3%) + 1ay bénh

Cong thtrc 4: phun
(ndng do 4%) + 1ay bénh

Cong thic 5: phun
(ndng do 5%) + 1ay bénh

Cong thtc 6: lay bénh + phun dung
dich t6i (ndng d6 1%)

Cong thtc 7: lay bénh + phun dung
dich t6i (ndng d6 2%)

Cong thuc 8: ldy bénh + phun dung
dich t6i (ndng do6 3%)

Cong thuc 9: ldy bénh + phun dung
dich toi (ndng d6 4%)

Cong thie 10: 1ay bénh + phun dung
dich toi (ndng d6 5%)

Cong thuc 11 (B/C): lay bénh + phun
nudc cat vo trung

dung dich toi
dung dich té1
dung dich té1

dung dich téi

Chi tiéu theo doi: thoi gian U bénh
(ngay), duong kinh vét bénh (mm) trén
14, qua.

230

2.2.3. Trong diéu kién nha lugi

Trdng 6t cay sung trong nha ludi va
cham soc cay, sau 5 tuan va khi cay c6 qua
voi chieu dai qua tr 1 - 2 cm phun dich
chiét toi, sau 24 gi¢ tién hanh lay bénh. Thi
nghiém b6 tri theo kiéu hoan toan ngau
nhién gom 4 cong thirc, moi cong thic 3
lan nhac lai, moi lan nhac lai 3 cay.

. Cong thuac 1: phun dung dich toi
(nong do 3%) + lay bénh nhan tao
_ Cong thac 2: phun dung dich toi
(nong do 4%) + lay bénh nhan tao
_ Cong thac 3: phun dung dich toi
(nong do 5%) + lay bénh nhan tao
Cong thuc 4: phun nudc 1a.
 Chi tiéu theo doi: ti 1€ bénh (%), chi
s0 bénh (%).

2.2.4. Thi nghiém dién hep
Thi nghiém bé tri theo khoi ngziu
nhién hoan toan, gom 4 cong thire, moi
cong thuc nhac lai 3 lan, dién tich 0 thi
nghiém 1a 5 m?
. Cong thuac 1: phun dung dich toi
(nong do 4%) sau trong 5 tuan
. Cong thac 2: phun dung dich toi
(nong do 4%) khi cay co quatr 1 -2 cm
_ Cong thie 3: phun dung dich toi
(nong do 4%) sau thu hoach qua lan dau
Cong thirc 4: phun nudc 12
 Chi tiéu theo doi: ti 1€ bénh (%), chi
s0 bénh (%).

2.3. Phwong phap tinh toan sb li¢u
Hiéu luc cua dich chiét st dung cong
thirc Abbott:

C-T

HLPT (%) = x 100

Trong do:

- HLPT (%): hiéu lyc phong tru

- C: CSB(%) & cac cong thire ddi ching
- T: CSB(%) ¢ céac cong thurc thi nghiém
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3. KET QUA NGHIEN CcUU VA
THAO LUAN
3.1. Anh hwéng cia dich chiét téi den
kha ning nidy mam cia bio tir ndm
Colletotrichum spp. trong diéu Kkién
in vitro

Panh gia kha ning Gc ché ndy mam
cua bao tir Colletotrichum spp. thi nghiém

dich chiét t6i & nong do 1%, 2%, 3%, 4%
va 5% trong diéu kién invitro. Pon bao tir
nam Colletotrichum spp. dugc cdy lén dia
petri moi trudng WA trong diéu kién nhiét
d6 28°C, sang - toi xen k&, sau 12 gio, 24
gio va 48 gid theo ddi ti 1é nay mam cia
bao tr nAm (bang 1).

Bing 1. Anh hwéng ciia dich chiét t6i dén kha néing ndy mam
ctia bao tir nam Colletotrichum spp.

Ti 1é bao ttr nay mam (%)

Hiéu lwc trc ché (%)

Cong thirc Nong do
(%) 12 gidr 24 gi®y 48 gio 12 gior 24 gi&y 48 giov
CT1 (BC) 100 100 100
CT2 1 0 0 10.88 100 100 87,12
CT3 2 0 0 0 100 100 100°
CT4 3 0 0 0 100 100 100°
CT5 4 0 0 0 100 100 100°
CT6 5 0 0 0 100 100 100°?
LSDo,os 5,49

Ghi chi: céc chit cai khac nhau trong cting mot cot chi su khac biét c6 ¥ nghia théng ke.

Két qua thi nghiém cho thiy sau 12
gio va 24 gid hiéu lyc e ché cua dich
chiét toi & cac nong d6 khac nhau dbi voi
bao tir nAm Colletotrichum spp. dat 100%,
sau 48 gio hiéu luc e ché cua dich chiét
t6i & nong do tir 2 dén 5% hiéu luc tc ché
dat 100% con dich chiét t6i & nong d6 1%
dat 87,12% (bang 1). Nhu vay sau 24 gio
va sau 48 gid dich chiét t6i & ndong d6 3%,
4% va 5% c6 hiéu lyc trc ché ddi véi ndm
Colletotrichum spp. dat 100%.

3.2. Anh hwéng cia dich chiét toi dén
kha niing e ché niam Colletotrichum
spp. gdy bénh than thw trén giéng ot
cay sirng trong diéu kién in vitro

Thi nghiém tién hanh trong diéu
kién in vitro vé kha ning tc ché cua

dich chiét t6i dén tinh gay bénh ctia nAm
Colletotrichum spp. trén 6t cay sung.

Khi xir 1y dich chiét toi thoi gian U
bénh trén 14 va qua ti I¢ thuan voi chiéu
tang ctia ndong do, thoi gian U bénh trén
qua ngin hon So v&i thoi gian G bénh trén
la, thoi gian u bénh ¢ cac cong thirc dao
dong tir 6,51 - 7,59 ngay (trén 14) va 5,08 -
5,91,6 ngay (trén qud). Sau lay bénh 24 gio
thoi gian U bénh gitta cac cong thire chua sai
khac & muc c6 ¥ nghia thong ké nhung
trudce 1ay bénh 24 gio thoi gian 1 bénh trén
la va qua co su sai khac gitra cac cong
thirc so voi cong thirc dbi ching. Puong
kinh vét bénh trén 14 chua sai khac & mic
c6 y nghia théng ké, con trén qua giira
CT1, CT2 trudc va sau 24 gio lay bénh co
su sai khac so v6i cong thirc dbi chimg.
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Bing 2. Anh hwéng ciia dich chiét t6i dén khd ning ikc ché nam Colletotrichum spp.

gy bénh thdn thu trén giong 6t cay sirng

Trén la Trén qua
Congthye ~ NOngde  Thoidiém  hyigian Buong kinh  Thoigian  Buong kinh
(%) phun a bénh viét bénh 4 bénh viét bénh

(ngay) (mm) (ngay) (mm)
CT1 1 6,82% 2,522 4,91° 6,28"
CT2 2 7,27° 2,507 4,88° 6,29"
Trwoc lay b a a a
CcT3 3 bénh 24 gic 7,46 2,50 5,42 5,29
CT4 4 7,51° 2,52° 5,40" 4,18°
CT5 5 7,59° 2,48° 5,47% 4,98%
CT6 1 6,74% 2,482 5,14° 6,13°
CT7 2 6,72% 2,41% 5,142 5,89°
cT8 3 Sauzféige”h 6,782 2,41° 5,25° 5,20
CT9 4 6,79° 2,40% 5,27° 5,05%
CT10 5 6,80% 2,41% 5,382 4,90°
CT11 (BC) 6,51° 2,752 5,08° 5,34%
LSDo.os 0,34 0,41 0,42 0,38

Ghi chi: céc chir cai khac nhau trong cting mét cot chi su khac biét c6 ¥ nghia théng ke.

3.3. Panh gia hiéu luc cia dich chiét téi  tiép tuc tién hanh thi nghiém danh gia hiéu
v6i bénh than thw trén gidng 6t cay luc cia dich chiét t6i ndng do 3%, 4% va

sirng trong di¢u Kkién nha ludi

bé co6 co s¢ lya chon nong do cua
dich chiét to1 ¢ thi nghiém ngoai san xuat,

5% dén kha niang phong trir bénh than thu
Colletotrichum spp. trén 6t cay stng trong
diéu kién nha luéi.

Bing 3. Hi¢u lic ciia dich chiét t6i vdi bénh théin thw trén giong Jt cay sirng
trong diéu kién nha lwoi

o1 Néng dé Sau 5 tuin Trén cay cé qua v&i chiéu daiqua1-2cm
(%) TLB (%) CSB (%) HL (%) TLB (%) CSB (%)  HL (%)
1 3 100 12,36 58,292 100 17,59 45,51%
2 4 100 8,54 71,18° 100 10,31 68,06"
3 5 100 7,83 73,57° 100 10,28 68,15"
p/C Nwéc 13 100 29,63 - 100 32,28 -
LSDo,0s 8,27 7,62
CV (%) 6,49 5,82

Ghi ch: cac chir cai khac nhau trong cing mot cot chi sw khéc biét c6 ¥ nghia thong ke.
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Str dung dich chiét toi phun 1én cay ot
cay sau 24 gio lay bénh két qua cho thay:
TLB & tat ca cac cong thirc va thoi diém
xt 1y dich chiét déu dat 100%, nhung
CSB ¢ cac cong thuc da co su sai khac.
Khi cdy dugc 5 tuan tudi TLB & CT1 la
12,36%, con & CT2 va CT3 1a 8,54% va
7,83%; hiéu lyc phong trir & cac CT lan
luot 13 58,29%, 71,18%; 73,57%. Khi trén
cdy c¢6 qua voi chidu dai 1 - 2 cm CSB ¢
CT1, CT2, CT3 lan luot la 17,59%;
10,31%; 10,28%, hiéu luc phong trir 1an
luot 12 45,51%, 68,06%; 68,15%. Nhu vay
hiéu lyc cua dich chiét t6i ddi voi ndm

Colletotrichum spp. trén giébng 6t cay
stmg & CT1 tai cac thoi diém xtr 1y c6 su
sai khac & muc co y nghia thong ké, con
CT2 va CT3 chua sy sai khac ¢ mic c6 y
nghia théng ké.

3.4. Panh gia hiéu lrc cia dich chiét toi
v6i bénh than thw trén giéng 6t cay
sirng trén dong rudng tai huyén Nam
Dan, tinh Nghé An

Thi nghiém dugc str dung ndng d6 4%
cua dich chiét t6i dé danh gi4 hiéu luc cua
dich chiét t6i v4i bénh than thu trén gidng
6t cay stg trén dong rudng.

Bing 4. Higu lic ciia dich chiét t6i vdi bénh théin thw trén giong Jt cay sirng
trén dong rupng

CT Thoi diém phun dich chiét TLB (%) CSB (%) HLPT (%)
1 5 tuan 19,02 15,56 62,52°
2 Trén cay c6 qua véi chiéu dai qua 1 -2 cm 23,18 17,69 57,39%
3 Sau thu hoach qua Ian dau 35,63 21,47 48,29"
DC  Nuwécla 48,09 41,52
LSDo.0s 7,84
6,73

Ghi chi: céc chir cai khac nhau trong cting mét cot chi su khac biét c6 ¥ nghia théng ke.

Khi cay dugc 5 tudn va ciy co chiéu
dai qua 1 - 2 cm, nAm mdi bt dau xuat
hién, xdm nhidm 1a thoi diém phun dich
chiét toi nén lam giam kha ning nidy mam
va xam nhiém cta nim Colletotrichum spp.
CSB ¢ 2 thoi diém nay 1a 15,56% va
17,69%, HLPT dat 62,52% va 57,39%.
(Két qua nay ciing phl hop véi két qua
ctia Rashid va cs. (2015) da két luan rang
dich chiét toi (Allium sativum) c6 tac dung
tt trong viéc phong chéng bénh than thu
trén cdy ot cay stmg phun ¢ giai doan bénh
m&i xuét hién).

Sau thu hoach qua lua dau, nim
Colletotrichum spp. ton tai trén cdy tuong
d6i nhidu tiép tuc tdi xdm nhidm va giy
hai, CSB thoi diém nay Ién t&i 21,47% va
hiéu luc cua dich chiét tir t6i v6i bénh
than thu chi dat 48,29%. O thoi ky nay
hiéu luc phong trir bénh than thu 6t cua
dich chiét toi giam manh so véi thoi ky
cdy 5 tuan va khi cdy co co qua chiéu dai
1 - 2 cm; gitra cong thirc 2 va cong thirc 3
dd co su sai khac co ¥ nghia théng ké,
gitra cong thirc 1 va cong thue 2 khong co6
su sai khac co ¥ nghia théng ké.
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4. KET LUAN

- Sir dung dich chiét t6i & ndng do tir
1 - 5% sau 12 gio va 24 gio hiéu luc uc
ché kha ning nay mam cta bao tir niAm
Colletotrichum spp. dat 100%, sau 48 gio
hiéu Iuc e ché cua dich chiét t6i & nong
do tir 2 dén 5% dat 100% con dich chiét
t6i & nong d6 1% dat 87,12%.

- Trong diéu kién nha ludi phun dich
chiét toi v6i nong do 3%, 4%, 5% lén cay
Gt cay sau 24 gio lay bénh, hiu luc trc ché
tinh gdy bénh cua Colletotrichum spp. khi
cay duoc 5 tuan tudi dat 58,29 - 73,57%,
ciy cb qua voi chiéu dai qua 1 - 2 cm dat
45,51 - 68,15%;

- Trén dong rudng khi cay ot duoc 5
tudn va cdy c6 chiéu dai qua 1 - 2 cm, st
dung dich chiét toi v6i ndng do 4% dbi voi
bénh than thu do nim Colletotrichum spp.
HLPT dat 62,52% va 57,39%.
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ABSTRACT

Using Allium sativum extraction in preventing
of anthracnose disease (Colletotrichum spp.) on the Spicy chili pepper

Research Allium sativum extract to prevent anthracnose (Colletotrichum spp.) of
spicy chili peppers revealed that concentrations from 2 - 5% after 12, 24, and 48 hours
of inhibitory effect on the germination of chili peppers. Colletotrichum spp. spores
reached 100%, concentration 1% after 48 hours reached 87.12% of inhibitory action.
After 24 hours of infection, hot pepper plants in greenhouse settings were sprayed with
3%, 4%, and 5% quantities of garlic extract, significantly inhibiting the pathogenicity of
Colletotrichum spp. The result showed that 5 - week old trees reached 58.29 - 73.57%,
the trees bearing fruit with a length of 1 - 2 cm reached 58.29 - 73.57%, while in the
field, 5 - week old trees and the plants bearing fruit with the length of 1 - 2 cm, using
garlic extract with a concentration of 4% was used against anthracnose caused by
Colletotrichum spp. prevention effectiveness reached 62.52% and 57.39%.

Keywords: Allium sativum, Anthracnose, Colletotrichum spp.
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ANH HUGNG CUA THAN SINH HOC TU VO QUA CA PHE
VA CHE PHAM Trichoderma DEN SINH TRUdNG
PHAT TRIEN VA NANG SUAT CAY CA PHE VOl
(Coffea canephora Pierre var. robusta)

D6 Thi Kiéu An"", Trinh Céng Huyén Vy',
Tran Thi Hué', Nguyén Thi Huong Cam’,
Trang Thi Nguyét Qué', Nguyén Van Nam'

. ! Truong Dai hoc Tay Nguyén
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TOM TAT

Than sinh hoc la mot vat liéu hitu co giau carbon co kha nang cai thién sivc khoe
cia dat canh tdc, sinh truéng, phdt trién vd ndng sudt ciia nhiéu logi cdy trong.
Trichoderma spp. la mot trong nhitng logi nam c6 ich da dwoc nghién ciru va ting dung
rong rdi trong san xudt néng nghiép trén toan thé gzo'l Nghién cuu nay dwoc thuc hién
nham danh gia anh hu’ong ciia than sinh hoc sdn xudt tir v qud ca phé va ché pham
nam T rlchoderma dén tinh chat ddt ciing nhw sinh trieong, phat trién va nang sudt ciia
ca phé véi. Mot thi nghiém gom 4 céng thire (CT1: doi chig, 100% lwong phin NPK
vé co theo Quy trinh Tdi canh cdy ca phé voi; CT2: 3 tdn than sinh hoc + 80% lwong
phidn NPK vé co; CT3: 10 kg ché pham nam Trichoderma/ha + 80% hrong phin NPK
vé co; CT4: 3 tan than sinh hoc/ha + 10 kg ché pham ndm Trichoderma/ha + 80%
liwong phdan NPK vé co), 3 lan ldp lai dwoc bé tri theo kiéu khéi day dii ngau nhién da
dwoc thuc hién trong vuon ca phé voi nam thir tu tré‘ng trén dat dé bazan tai Pdk Lak.
Két qua sau 5 thang xir Iy cho thdy, mdc dit lwong phin NPK vé co dd giam 20% so voi
Ouy trinh nhung céng thirc bén than sinh hoc san xudt tir vé qud ca phé véi lwong 3
tan/ha (CT2) va 3 tan than sinh hoc/ha + 10 kg ché pham ndm Trichoderma/ha (CT4)
dd o dnh hwdong tot nhat dén cdc chi tiéu vt ly (d¢ xop tang 12,2 - 12,6%, do am tang
11,4 - 13,7%), hoa hoc (pHgc; tang 1,02 - 1,03 don vi, SOM% tang 32,8 - 40,8%, CEC
tang 18,1 - 18,6%, N tang 13,4 - 15,6%, P,Os4 tang 22,6 - 29,4%, K>Oy tang 5,2 -
6,8%) va sinh hoc ddt (mdt ¢ tuyén tring Pratylenchus sp. ky sinh trong ré giam 33,3 -
66,7%, mdt do nam bénh Fusarium spp. gidm 35,3 - 44,2%), lam tang kha ndng sinh
trucng, phdt trién cia cdy ca phé, gép phan lam tang ndng sudt ca phé nhan 24,7 -
29,7% so véi & cong thire doi chimg CT1.

Tir khéa: ca phé voi, nang sudt, tinh chat dat, than sinh hoc tir vé qud ca phé, ché
phdm nam Trichoderma.

Ngueoi phan bién: TS. Trinh Thi Huyén Trang
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1. DPAT VAN PE

Than sinh hoc la mét vat liéu hiru co
gidu carbon duogc san xuét bang qua trinh
nhiét phan cac vat liéu hitu co (g6 vun, tan
du ciy trong, chat thai dong vat,...) trong
diéu kién nhiét do cao (300 - 1.250°C) va
khong co oxy hoan toan hodc gan nhu
hoan toan dé khéng xay ra phan tng chay
(Jyoti et al., 2019; Shreya et al., 2021).
Do c6 dic tinh bén viing, x6p, co nhiéu 15
rSng nho, dién tich bé mat 1on, tinh kiém,
chtra nhiéu chéat dinh dudng va hitu co
(Shackley et al., 2010; Jyoti et al., 2019),
than sinh hoc di duoc dung dé cai tao strc
khoé ctuia dat canh tic. Than sinh hoc da
dugc ching minh ¢6 kha nang céi tao cac
tinh chét vat ly cua dat nhu do Xép, két
cAu dat va kha nang gilt nudc cia dat,
gitip ting kha ning xdm nhap cia ré va
lam giam ti 16 x6i mon (Chang et al.,
2021). Cac tinh chat héa hoc cta dat nhu
pH, kha ning trao doi cation (CEC), ham
luong carbon hitu co, ham luong cac chat
dinh dudng ciing dugc cai thién, dong
thot lam giam qua trinh rira tré1 nito, gitp
giam nhu cau st dung phéan bén va voi dé
duy tri d6 phi cua dat (Ginebra et al.,
2021). Ngoai ra, than sinh hoc con c6 kha
nang hép thu thudc bao vé thuc vat, ngan
chan su di chuyén cia cac hoa chat doc
hai nay vao ngudn nudc mit hodc nudc
ngam, han ché 6 nhiém dat va nudc giy
ra boi cac hoat dong ndng nghiép (Shreya
et al., 2021). Nhitng thay d6i vé tinh chat
vat Iy va hoa hoc ciia dat nay ciing anh
huong dén dic tinh sinh hoc cua dat, tang
cuong sy phong phu, da dang va hoat
dong cua vi sinh vét trong dat (Nguyen,
2020). Do @6, viéc str dung than sinh hoc
dé cai thién chét lwong dit canh tac, nang
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cao sirc san xuAt va ning sudt cia cdy
trong da dugc nhidu noi trén thé gidi
cling nhu Viét Nam xem nhu mot giai
phép tiém ning va bén viing.

Trichoderma spp. 1a mét trong nhirng
loai ndm c6 ich da va dang dugc nghién
ctru va tmg dung rong rai trong san xuét
néng nghiép & khap noi trén toan thé gidi.
Trichoderma hién dang dugc su dung
rong rai nhu la phan bon sinh hoc do co
kha nang cai thién kha ning hap thu cac
chat dinh dudng cua ciy trong. Ngoai ra,
Trichoderma spp. con duoc st dung nhu
ché pham sinh hoc trong bao vé thuc vat
(Kubheka & Ziena, 2022).

Viét Nam la mdt trong nhiing nudc
xuat khau ca phé 16n nhat thé gidi, véi
dién tich ca phé nam 2022 udc dat khoang
710,66 nghin ha va san lugng dat hon 1,84
triéu tan. Trong do, Pik Lak la tinh co
dién tich trong (212.650 ha) va san lugng
ca phé (540.938 tan) 16n nhat nudc ta,
chiém khoang 30% cua ca nude (Lé Vian
buc, 2023). Do do, luong vo qua ca phé
thai ra hang nadm tai day khoang 270.000
tan. Pay 14 mot trong nhing ngudn
nguyén liéu phuc vu viéc sy nong san va
san xuat than sinh hoc ung dung trong
canh tac bén viing tai dia phuong. Tai Dik
Lak, Cong ty TNHH Viét Hién (Bubn Ma
Thuot) va Hop tic xa Binh Minh
(CuM’gar) di tmg dung cong nghé dot
Flox (nhiét phan trong diéu kién nhiét do
850 - 950°C va khong cung cip 0xy), tan
dung ngudn sinh khdi va phé pham nong
nghiép da dang va doi dao tai dia phuong
(trong d6 c6 vo ca phé) dé tao ra ngudn
nhién li¢u sinh hoc phuc vu viéc séy nong
san. Vo ca phé sau khi chay hét tro thanh
san phém than sinh hoc chta 8,49% chat
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hitu co; 1,12% Ng: 1,131% P,0s hitu
hiéu; 4,6% KO httu hiéu; 0,593% Ca;
0,923% Mg; 8,03 mg/kg Cu; 39,9 mg/kg
Znvatilé C/N: 3,45.

Trong nhitng ndm qua, nhiéu tién bo
khoa hoc ky thuat da dugc &p dung trong
san xuit nhim ting ning suat va chat
lugng ca phé. Tuy nhién, nganh hang ca
phé Viét Nam hién van dang phai doi
mat véi nhiéu van dé, trong dé co viéc
thodi hoa dat canh tac do viéc lam dung
phan hoa hoc (Byrareddy et al., 2019) va
bénh vang 14 thdi r& do tuyén tring va
nam gay hai.

Trude nhitng thyc trang trén, nghién
ctu nay dugc thyc hién nham danh gia
kha nang tng dung cua than sinh hoc tir
vé6 qua ca phé va ché phim nim
Trichoderma trong viéc cai tao tinh chat
dat trdng va sinh truong, phat trién cia
cdy ca phé, dong thoi, giam luong phéan
bon v6 co dé ung dung trong canh tac ca
phé bén viing.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. N¢i dung nghién ciru

- Anh huodng cua than sinh hoc san
Xudt tir vO qua ca phé va ché pham
Trichoderma dén tinh chit dat trong ciy
ca phé véi;

- Anh hudng ciia than sinh hoc san
xuat tir vo qua ca phé va ché pham
Trichoderma dén sinh truong, phat trién
clia ciy ca phé voi.

2.2. Phuwong phap nghién ciru
2.2.1. Thoi gian nghién ciru
Thang 6 - 12/2022.

2.2.2. Dia diém nghién ciru

X& Ea Kao, thanh phd Buén Ma Thudt,
tinh Dak Lak (12°37°9”’ B; 108°3°9”’ D).

2.2.3. Doi twong nghién civu

- Vuon ca phé vbi nam tht 4 trong
trén dat do bazan.

- Than sinh hoc san xuit tir vo qua
ca phé.

- Ché pham nam Trichoderma.

2.2.4. Phwrong phdp b tri thi nghiém

Thi nghiém dugc tién hanh trén vuon
ca phé voi nim tht 4 trong trén dat do
bazan. Thi nghiém gém 4 nghiém thirc v6i
3 lan lap lai duoc b tri theo kicu khéi day
da ngau nhién. Mbi 6 co so gdbm 12 cdy bd
tri theo dang hinh chir nhat (3 hang x 4 cay).
Tong sb 6 co s: 4 cong thirc x 3 1an lap lai
= 12 6 co s. Dién tich 6 co sd: 108 m’.
Gifra cac 6 co s¢ co dai phan cach la mot
hang ca phé. Ngoai yéu t6 thi nghiém, cac
cay ca phé trong 16 thi nghiém dugc cham
soc va bon lugng phan NPK vo co theo
Quy trinh Tai canh cay ca phé vdi caa B
Nong nghiép va PTNT (2016). Céac cbng
thtre thi nghiém nhu sau:

- CT1: dbi chung (khong xir 1y than
sinh hoc va ché pham Trichoderma +
100% lugong phan NPK v6 co theo Quy
trinh Téi canh cay ca phé véi).

- CT2: 3 tin than sinh hoc + 80%
phan NPK vo6 co.

- CT3: 10 kg ché pham Trichoderma
+ 80% phdan NPK vo co.

- CT4: 3 tan than sinh hoc + 10 kg ché
pham Trichoderma + 80% phan NPK.
2.2.5. Cac chi tiéu theo doi

- Cac chi tiéu tinh chat dat: do am
(TCVN 4048:2011), d6 xbp (TCVN
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11399:2016), pHkci (TCVN 5979:2007),
N (TCVN 10791:2015), P,Os dé tiéu
(TCVN 8661:2011), K,O d& tiéu (TCVN
8662:2011), kha ning trao do6i cation
(CEC) (TCVN 8569:2010), ham lugng hitu
co trong dit (SOM) (TCVN 6642:2000),
mat do tuyén trang Pratylenchus sp. trong
dat (con/50 g dat) va ré (con/5 g dat)
(Bezooijen, 2006), mat d6 nam Fusarium
spp. trong dat (CFU/g dat) (Saremi &
Saremi, 2013). LAy mau phan tich ¢ 2 thoi
diém: truge xir ly va 5 thang sau xir ly). O
mdi 6 co so, ldy 5 mau dit theo duong
chéo gdc & @6 sau 0 - 30 cm. Mau sau khi
ldy dugc tron déu theo tirng cdng thac thi
nghiém va lay khoang 1 kg cho vao ting
thi riéng biét theo TCVN 7538-2:2005
(1SO 10381-2:2002) dé phan tich.

- Céc chi tiéu sinh truong, phét trién
clia cdy ca phé: theo ddi ¢ 2 thoi diém:
trude xur 1y (TXL) va 5 thang sau xu ly
(SXL). Mdi cong thirc, theo ddi 3 cdy cd
dinh cac chi tiéu sau: chidu dai canh du
trir (cm): do tir chim qua cudi cung cia
canh dén mut canh; sd ddt/canh du trix; sb
qua/chum. Mdi cdy, danh dau c¢b dinh dé
theo ddi 4 canh, phan bd theo 4 huéng ¢
tang giira. Trén mdi canh, theo ddi ¢b dinh
3 chum qué/canh.

- Cac chi tiéu nang suat va chat luong
ca phé: theo dbi tai thoi diém thu hoach:
ning suit qua tuwoi (tin/ha), ti 1& qua
tuoi:nhan; nang sut ca phé nhan (tdn/ha).

2.2.6. Phwong phdp phin tich so li¢u

S liéu sau khi thu thap duoc tinh gia
tri trung binh, ti 1¢ ph?m tram, phan tich
phuong sai mot nhan t6, kiém dinh sy sai
khac giira cac nghiém thirc bang kiém dinh
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Fisher test va v& do thi s dung phan mém
Microsoft Excel 2016 va MiniTab 16.

3. KET QUA VA THAO LUAN

3.1. Anh hwéng ciia than sinh hoc va
ché pham Trichoderma dén tinh chét
dit trong cay ca phé voi
3.1.1. Anh hwéng ciia than sinh hoc va
ché phim Trichoderma dén Iy tinh dit
Két qua phan tich 1y tinh dat cho thay,
tai thoi diém TXL, khong c6 su khac biét
c6 y nghia gilta cac cong thirc thi nghiém
vé chi tiéu d6 4m va do Xép dat. Sau 5
thang xir 1y, do xop dét & 2 cong thirc bén
than sinh hoc (CT2 va CT4) déu tang hon
50 v6i ¢ thoi diem TXL va khac biét rat c6
¥ nghia (p < 0,01) so véi & cong thirc ddi
chimg CT1 (bang 1). Po xdp dit & cong
thirc chi bon than sinh hoc (CT2) va bon két
hop v6i ché pham nam Trichoderma (CT4)
da 1an luot ting 11,4% va 13,7% so véi &
cong thirc d6i chimg CT1. Nguoc lai, do
x6p va do am dat ¢ cong thirc chi 4p dung
ché pham Trichoderma (CT3) tuy cao hon
mot chit so v6i ¢ cong thic ddi ching
nhung khong khac biét ¢6 y nghia thong keé.
Két qua nay cho thdy viéc két hop bon
than sinh hoc va ndm Trichoderma vao
dat da c6 thé cai thién kha niang gitr nudc
trong dat, thong qua viéc ting do x6p va
d6 4m cua dat. Hiéu qua nay c6 dugc chu
yéu 1a do tac dung cua than sinh hoc d6i
v6i 1y tinh dat trong ca phé voi. Két qua
nay phu hop véi cac két qua nghién ciru
cua Jyoti et al. (2019); Luong Hitu Thanh
va cs. (2020); Saffari et al. (2021). Két
qua nay c6 duoc 1a do dat duoc bon than
sinh hoc ¢6 kha nang luu trit nudc t6t hon
nhd cic cdu tric réng cua than sinh hoc
(Shackley et al., 2010; Beusch, 2021).
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Bing 1. Anh huéng ctia than sinh hoc va ché phd?m,sinh hoc Trichoderma
dén ly tinh dat trong ca phé voi

Do xbp (%) D6 am (%)
Cong thirc thi nghiém
TXL SXL TXL SXL
CT1 55,94 57,30° 23,67 24 57"
CT2 56,39 64,532 23,93 27,372
CT3 55,73 59,60" 23,77 25,40°
CT4 55,70 64,262 24,37 27,932
F - test ns ns *

Ghi chd: cac gia tri trung binh (theo cot) theo sau bai cung ky tu khong khac biét co ¥ nghia thong ké;
ns: khéc biét khong c¢6 y nghia thong ké; **: khac biét rat c6 y nghia thong ké (p < 0,01).

3.1.2. Anh huéng ciia than sinh hoc va
ché pham Trichoderma dén héa tinh dit

Két qua phan tinh hoa tinh dat duoc
trinh bay trong bang 2 cho thiy céc cong
thace thi nghiém da c6 anh huong tich cuc
lam ting pHkc,, SOM% va CEC cua dét.
Tai thoi diém TXL, cac chi tiéu pHka,
SOM% va CEC ¢ cac cong thuc thi
nghiém khong c6 su khac biét c6 y nghia.
Tuy nhién, SXL, pHkci, SOM% va CEC
¢ cac cong thirc c6 bon than sinh hoc va
ché pham Trichoderma déu cao hon va
khac bi¢t c6 y nghia so véi & cong thic
d6i chimg. So voi thoi diém TXL, pHkc
& cong thac chi bon than sinh hoc (CT2)
va bon két hop véi ché pham
Trichoderma (CT4) déu cao hon, ting
0,75 don vi. Nguoc lai, pHker ¢ cbng
thirc d6i ching (CT1) lai giam 0,33 don
vi. Su gia ting pHkc cua dat cua cac
cong thirc CT2, CT3 va CT4 c6 thé 1a do
gia ting kha nang phan huy chat hiru co ¢
nhitng cdng thicc ¢6 bén b sung vi sinh
vat phan hay trong ché pham
Trichoderma (Sopialena et al., 2022) va
do kha nang lam giam ham luong Al di
dong trong dat chua ¢ nhitng cong thic

c6 bon bd sung than sinh hoc (Mbagwu
& Piccolo, 1997). Ngoai ra, than sinh hoc
¢6 tinh kiém, chira chét hiru co va nhiéu
chit dinh dudng, do do, viéc bd sung
than sinh hoc vao dat da lam tang d6 pH
cua dét, ting ham luong hitu co va ting
kha ning trao doi cation cua dat (Dume
etal., 2016).

So véi & cong thirc dbi ching, ham
luong mun trong dat (SOM%) & cac cong
thirc chi bon than sinh hoc (CT2) va bon
két hop voi ché pham Trichoderma
(CT4) cao hon 1,27% va 1,58%, tuong
duong ting 32,8% va 40,8%. Céu tric
x6p, chira nhiéu carbon hitu co cua than
sinh hoc 14 diéu kién thuan lgi cho nhiéu
vi sinh vt c6 ich hoat dong, trong do6 co
cac vi sinh vat phan huy chéat hiru co
thanh chat mun (Jyoti et al., 2019). So
v6i & cong thic d6i chung CT1, ham
luong mun & coéng thic bon ché pham
Trichoderma (CT3) cao hon 1,05%,
tuong duong ting 27,1%. Két qua nay c6
duoc 1a do kha ning phan hay chét hiru
co cta cac loai ndm Trichoderma cé
trong ché pham da ap dung, do do, lam
ting ham lwong mun trong dat
(Waghunde et al., 2016).
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So voi & cong thiue d6i ching CT1,
CEC ¢ cac cong thuc CT2, CT3 va CT4
lan luot cao hon 3,65; 3,10 va 3,55
1d1/100g dat, tuwong ung ting 18,6%;
15,8% va 18,1%. Tuy nhién, khéng cé

su khac biét c6 ¥ nghia théng ké vé chi
tiéu CEC gilra cac cong thuc bon than
sinh hoc (CT2) va ché pham
Trichoderma (CT3) ciing nhu cong thirc
bon két hop (CT4).

Bing 2. Anh huwéng ciia than sinh hoc va ché pham sinh hoc Trichoderma
dén hoa tinh ddt trong cdy ca phé voi

pHkel SOM (%) CEC (IdI/100 g dat)
Cdng thirc

TXL SXL TXL SXL TXL SXL
CT1 3,58 3,25° 4,46 3,89" 19,43 19,64°
CT2 3,52 4,27° 4,39 5,14° 19,35 23,29°
CT3 3,62 3,90° 4,77 4,928 19,01 22,74%
CT4 3,53 4,28° 4,75 5,45° 19,04 23,197

F - test ns * ns * ns i

Ghi chu: cac gia tri trung binh (theo cot) theo sau bai cling Ky tu thé hién su khac nhau khong c6 ¥ nghia
thdng ké; ns: khéc biét khong cé y nghia; *: khac biét co ¥ nghia (p < 0,05); **: khac biét rt c6 ¥ nghia

(p <0,01).

Két qua phan tich ham luong cic
chat dinh dudng da luong trong dt trinh
bay trong bang 3 cho thdy tuy luong
phan hoa hoc & cac cong thirc bon than
sinh  hoc va/hodc ché phém nam
Trichoderma it hon 20% so vdi ¢ cong
thirc d6i chimg nhung ¢ thoi diém SXL,
ham luong Ny, P2Osa, KoOg trong dét
trong ca phé ¢ cac cong thic nay déu
cao hon so véi & thoi diém TXL ciing
nhu so véi & cong thie dbi chimg CTI.
Tuy nhién, chi & 2 cong thitc c6 boén
than sinh hoc, ham lugng Nis va K;Ogt
moi khac biét co6 y nghia so voi & cong
thire dbi chung. Diéu nay chung to viée
boén than sinh hoc da cd tadc dung tich
cuc lam ting ham luong cac chét dinh
dudng da luong trong dat trong ca phé.
Két qua nay phu hop véi nhidu két qua
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nghién ctu trong va ngoai nudc (Luong
Htru Thanh va cs., 2020; Laird et al.,
2010). Theo Jyoti et al. (2019), than sinh
hoc gitip cai thién d6 mau m& cua dat
thong qua hai co ché: (i) bd sung chat
dinh dudng cho dit do ban than than
sinh hoc ciing chra nhiéu chat dinh
dudng va (ii) giit lai chat dinh dudng
dugc bo sung cho dat tir viée bon phan.
Uu diém chinh cta than sinh hoc 1a hap
thu va giai phong tir tir chat dinh dudng
cho cay trong st dung (Deluca et al.,
2015). Ngoai ra, than sinh hoc con giup
ngin chin kha ning phan boén bi that
thoat do chay tran hodc thim xudng tang
dat sdu. Diéu nay cho phép sir dung it
phan boén hon va giam 6 nhidm héa chat
ndng nghiép dén moi trudng xung quanh
(Cao et al., 2018).
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. Bing 3. Anh hwong ciia than sinh hoc ]
dén ham lwgng cdc chat dinh dwong da luwong trong dat

Nis (%) P,0sqt (Mmg/100 g dat) K204t (mg/100 g dat)
Coéng thirc
TXL SXL TXL SXL TXL SXL
CT1 0,191 0,186° 17,04 17,39° 20,10 20,52°
CT2 0,192 0,211% 17,61 21,32 20,05 21,58
CT3 0,190 0,198 17,46 18,75° 20,15 20,96
CT4 0,191 0,215? 17,22 22,50° 20,72 21,91%
F - test ns * * ns *

Ghi chu: cac gia tri trung binh (theo c6t) theo sau boi cung ky tu thé hién sy khac nhau khong c6 ¥ nghia
thong ké; ns: khéc biét khong c6 v nghia; *: khac biét ¢ y nghia (p < 0,05).

SXL, ham lugng P;0s4; & cOng thirc
bon két hop than sinh hoc va ché phim
Trichoderma (CT4) dat cao nhat (22,50
mg/100 g dit), cao hon cong thirc ddi
chung CT1 29,4% nhung khéac biét khong
c6 y nghia so véi & cong thire chi bon than
sinh hoc (CT2). Két qua nay ciing cho
thdy viéc bon bd sung ché pham
Trichoderma ciing c6 tac dung lam tang
ham lugng P05y trong dat mac du da
giam 20% lugng phan bon héda hoc so véi
& cong thirc d6i chung CT1.

3.1.3. Anh hwéng ciia than sinh hoc va
che phim T richoderma dén sinh tinh dit
trong ca phé voi

Than sinh hoc ¢c6 cu trac xép, dién
tich bé mit cao va kha nang hap thu chat
hitu co hoa tan, chat khi va chat dinh
dudng v co cao nén c6 kha nang cung
cap mot moi truong sdng rat phu hop cho
nhiéu loai vi sinh vat va tuyén tring cu tra
(Thies & Rillig, 2009). Do do6, viéc bon
than sinh hoc c6 thé anh hudng dén mat
d6 tuyén trung ky sinh Pratylenchus sp. va
nam bénh Fusarium spp., hai tac nhan ky
sinh quan trong gay bénh vang 14 thdi ré
lam anh huéng nghiém trong dén sinh

truong va phat trién ciia cdy ca phé voi.
Két qua theo ddi mat do tuyén tring
Pratylenchus sp. cho thiy tit ca cac cong
thtrc thi nghiém da c6 tac dung lam giam
mat do tuyén tring Pratylenchus sp. trong
ré cling nhu trong dat trong ca phé voi
(biéu @ 1). Pidu nay thé hién ¢ mat do
tuyén tring trong dat ciing nhu trong ré tai
thoi diém SXL & cong thirc ddi ching
CT1 déu ting 50% va 36% so voi TXL
nhung lai déu giam ¢ ca 3 cong thuc thi
nghiém. Dang chii y, mat do tuyén tring &
cong thirc bon két hop than sinh hoc va ché
pham ndm Trichoderma (CT4) giam xudng
con thép nhét, chi con 40,0 con/50 g dat va
33,3 con/5 g ré, khac biét c6 y nghia so
vo1 & cong thirc chi bon than sinh hoc
(CT2). Két qua thi nghiém 5 nam cua Liu
et al. (2020) cho thdy gia tri phong phu
twong dbi cua tuyén tring Pratylenchus sp.
& dat c6 ap dung than sinh hoc da giam hon
mot nura so voi ¢ cong thirc khong bon than
sinh hoc, giam tir 28,74% xubng con
13,98%. Két qua nghién ctru niy ciing
tuong dong véi két qua nghién ctru trong
thoi gian 3 nam cua Oladele et al. (2021)
vé anh huong cua than sinh hoc dén tuyén
tring Pratylenchus sp. trong dét trong lta
nudc ¢ Tay Phi.
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Biéu dé 1. Anh hwong cua lwong than sinh hoc va ché phd?m~ Trichoderma
dén mdt do tuyén trung Pratylenchus Sp. trong dat (A) va trong ré (B) cdy ca phé voi

Ghi chu: gia tri trung binh cta cac cot c6 cung ky tu thuong (c6t mau den) hoac ky tu in hoa (cot mau

trang) thé hién su khac biét khong co y nghia thong ké.

Tuong ty nhu mat do tuyén trung
Pratylenchus sp. trong dat va trong ré,
SXL, mat d6 nim Fusarium spp. trong dat
cling c6 chiéu huéng giam & cac cong
thie thi nghiém nhung van ting & cong
thire d6i ching (biéu d6 2). Pang cha ¥,
mat do nim bénh Fusarium spp. trong dat
cling giam xudng con thip nhit & cong
thirc xtr 1y két hop than sinh hoc va ché
pham ndm Trichoderma (CT4) va khéc
biét c6 ¥ nghia thong ké so voi & cong
thirc d6i chimg (CT1) va cong thic chi xir
Iy than sinh hoc (CT2). Két qua nay phu
hop voi két qua nghién ctru cia Rahayu &
Sari (2017) cho rang than sinh hoc c¢6 kha
ning lam giam tuyén trung ky sinh trong
vuon ca phé, phu hop véi nghién clru cua
Rogovska et al. (2017) vé hiéu qua cua
than sinh hoc doi v6i bénh théi ré do ndm
Fusarium virguliforme gy ra. Trong sb 3
cong thire thi nghiém, cong thirc bon két
hop than sinh hoc va ché phdm nim
Trichoderma (CT4) dem lai hiéu qua lam
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giam mat sé tuyén trung Pratylenchus sp.
va nim bénh Fusarium spp. tt nhat. Két
qua nay tuong dong véi két qua nghién
ctru cua da Silva et al. (2022) va dugc giai
thich 1a do viéc 4p dung than sinh hoc va
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Biéu do6 2. Anh hwéng cua than sinh hoc
va ché pham sinh hoc Trichoderma
dén mat dé nam Fusarium spp.
trong dat trong ca phé

Ghi chi: céc gia tri trung binh cua cac cét cung
mau c6 cung ky tu thuong (cot mau den) hoic ky
tu in hoa (cot mau tring) khong khac biét c6 y
nghia théng ké.



D6 Thi Kiéu An va ctv.

nam Trichoderma di lam thay ddi cac chi
tieu dat nhu pH, P, K va ham lugng
carbon hitu co trong dit. Bon bo sung than
sinh hoc dugc biét 1 gay ra phan tmg moi
(priming) ¢ thuc vat, 1a phan ung sinh ly
gia tang phong v¢ cho phép thuc vat
chdng lai con tring va cac tic nhan giy
bénh (Huang et al., 2015). Ngoai ra, than
sinh hoc con gian tiép ngin chin mam
bénh thyc vat bang cach thuc day sy xAm
nhap va phat trién cua cac vi sinh vat c6
loi, tang kha nang d6i khang véi cac tac
nhan gay hai (Lehmann et al., 2011).
Trichoderma spp. dugc biét 1a c6 kha
nang han ché cic bénh do ndm va tuyén
trung ky sinh thuc vat giy ra (Nguyén
Van Nam va cs., 2020; Kubheka & Ziena,
2022). Khi bon két hop than sinh hoc va
ché pham Trichoderma, than sinh hoc
dong vai tro 1a chat mang, lam ting ti 18
song cia nam Trichoderma spp. sau khi

duoc bon vao dat, gitp ndm phat huy hiéu
qua phong chdng cic tic nhan giy hai,
trong d6 c6 tuyén tring ky sinh
Pratylenchus sp. va ndm bénh Fusarium
spp. (deTender et al., 2016; Muter, 2017).

3.2. Anh huéng ciia than sinh hoc va
ché pham Trichoderma dén sinh truéng,
phat trién clia ciy ca phé voi

Két qua theo ddi 2 chi tiéu sinh truong
ctia cdy ca phé voi giai doan kinh doanh
trinh bay trong biéu d6 3 cho thay tuy
giam 20% lugng phan bon hoéa hoc so voi
& cong thie ddi chimg, viée bon bo sung 3
tan than sinh hoc/ha va/hodc 10 kg ché
pham ndm Trichoderma/ha khong nhimg
khong lam giam sinh truong cua cdy ma
con lam ting dai canh du trir va sb
dbt/canh du trit so voi & cong thuc ddi
ching, 1a tién dé dé cay ca phé vdi cho
nang suit cao trong nam tiép theo.

mTXL OSXL A
07 35,47222
5 | 3423838 3319799 e
31,49394 —
T 301
s
5 25 22,1001
e 0,300 21,5001 21,400
2 20 -
K=
& 15 1
o
8 101
5 B
0 A . . .
CT1 CT2 CT3 CT4

mTXL OSXL

12 4 11,03333

9,83333
10 A —

11,93333

10,76667

7,63889
8 $,9722 17,2777 17,2777

S6 dét/canh canh dw triv (d6t/canh)
(2]

CT1 CT2 CT3 CT4

Biéu dé 3. Anh hwéng cha than sinh hoc va ché pham sinh hoc Trichoderma
dén dai canh dw triv (A) va s6 dét trén canh dw triv (B) cta cay ca phé voi

Ghi chd: cac gia tri trung binh cua cac cot cing mau co cung Ky tu thuong (cot mau den) hodc ky tu in
hoa (c6t mau trang) khong khéac biét cé y nghia thong ké.

Twong ty nhu chi tiéu sé d6t/canh du
trit, sO qua/chum trung binh & 2 cong thue
¢6 bon than sinh hoc déu cao hon va khac

biét c6 ¥ nghia thong ké so voi & cong
thirc d6i ching CT1 (biéu d6 4). Tai thoi
diém SXL, s qua/chum & cong thirc chi
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bon than sinh (CT2) va bon két hop véi
ché pham Trichoderma (CT4) di lan luot
cao hon cong thirc dbi chimg 10,2% va
14,6%. Dit duoc bon than sinh hoc va ché
pham nam Trichoderma c6 ly, hda va sinh
tinh dat tot hon, lam ting ham luong céac

chat dinh dudng trong dat, giup gitt cho
cac chit dinh dudng it bi that thoat va
gitp cay hap thu dinh dudng t6t hon, han
ché tuyén trung va ndm bénh gdy hai, tu
do6, gitp cdy ca phé sinh trudng tt hon,
g6p phan lam ting ning suit thu hoach.

mTXL OSXL
27,00 1 24.8000 25,6000 25,3000 25,1000

263 23,59259

— 24,00 | 8219 21,41835

£ 20,59175 ;

3 21,00 1

(3]
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2 900

=

5 600
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Biéu d6 4. Anh hwéng cta than sinh hoc va ché pham sinh hoc Trichoderma
dén sé qua/chum cua cay ca phé véi

Ghi chu: cac gia tri trung binh cua cac cot cing mau c6 cung ky tu thuong (cot mau den) hodc ky tu in
hoa (c6t mau trang) khéng khac biét c6 ¥ nghia thong keé.

Két qua trinh bay trong bang 3 cho
thiy viéc bon than sinh hoc va/hodc ché
pham ndm Trichoderma da co tic dong
tich cuc dén ning suit ca phé. Tuy luong
phan héa hoc ¢ 2 cong thirc bon than sinh
hoc (CT2 va CT4) it hon 20% so véi &
cong thirc d6i chimg CT1, ning suit ca
phé tuoi cling nhu ning suat ca phé nhan
& 2 cong thic nay déu cao hon va khac
biét c6 y nghia so véi & cong thic dbi
ching. So véi ¢ cong thirc ddi chung,
nang suat ca phé tuoi & cong thirc chi bon
than sinh hoc (CT2) va bén két hop véi
ché pham nam Trichoderma (CT4) da lan
lugt tang 23,0% va 28,2%. Tuong tu,
nang suit ca phé nhan ciing 1an luot ting

244

24,7% & cong thirc chi bon than sinh hoc
(CT2) va tang 29,7% & cong thirc bon két
hop than sinh hoc va ché pham nim
Trichoderma (CT4). Tuy nang suat ca phé
tuoi cling nhu ning sudt ca phé nhan ¢
cong thuc chi xa 1y ché phim
Trichoderma (CT3) cao hon so vdi ¢ cong
thirc ddi chimg (CT1) nhung khéac biét
khong cé y nghia théng ké. Két qua nay
ching to6 giam 20% lugng phan bén hoa
hoc nhung 4p dung 10 kg ché pham nim
Trichoderma ciing c6 thé giup cay ca phé
cho ning suét twong tu nhu khi bon 100%
luong phan hoa hoc theo Quy trinh Tai
canh cay ca phé voi.
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Bing 3. Anh hwéng ciia than sinh hoc va ché pham sinh hoc Trichoderma

7
A

dén néng sudt ca phé véi

Céng thirc Nang suat qua twoi

Ti lé twoi/nhan

Nang suat ca phé nhan

(tan/ha) (tdn nhan/ha)
CT1 14,52° 4,25 3,416°
CT2 17,85% 4,19 4,261%
CT3 16,06" 4,21 3,818
CT4 18,61% 4,20 4,431°
F - test *k ns *x

Ghi chd: cac gia tri trung binh (theo cot) theo sau bai cing ky tu khong khac biét c6 ¥ nghia théng ké;
ns: khac biét khong c6 y nghia thong ké; **: khac biét co6 ¥ nghia ¢ mirc xac suat p < 0,01.

4. KET LUAN

Trong diéu kién thi nghiém, cong thirc
bon két hop 3 tin than sinh hoc san xuét
tir vo qua ca phé va 10 kg ché pham ndm
Trichoderma (CT4) c6 tac dung tiét kiém
dugc 20% lugng phan NPK vo6 co theo
Quy trinh Tai canh ca phé vdi dong thoi
cdi tao cac chi tiéu ly, hoa tinh tuong tu
nhu & cong thirc bon 3 tan than sinh hoc
san xudt tir vo qua ca phé (CT2): do xdp
tang 12,2 - 12,6%, 40 am ting 11,4 -
13,7%, pHkc tang 1,02 - 1,03 don wvi,
SOM% tang 32,8 - 40,8%, CEC tang 18,1
- 18,6%, N tang 13,4 - 15,6%, P,Osg; tang
22,6 - 29,4%, K,Oq tang 5,2 - 6,8%, mat
d6 tuyén tring Pratylenchus sp. ky sinh
trong r& giam 33,3 - 66,7%, mat do nim
bénh Fusarium spp. giam 35,3 - 44,2%,
lam tang chidu dai canh du trit 8,7 - 12,6%,
tang s6 qua/chum 10,2 - 14,6%, gbp phan
ting nang suat ca phé nhan 24,7 - 29,7% so
v6i & cong thire dbi chimg CT1.
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ABSTRACT

Effects of coffee - husk biochar and Trichoderma formulation on growth and
yeilds of Robusta coffee (Coffea canephora Pierre var. robusta)

Biochar is an organic carbon - rich material, known to be beneficial to improve soil
quality, thereby enhancing plant growth, crop yield and quality. Trichoderma spp. is
one of the beneficial fungi that has been widely studied and applied in agriculture. This
study was conducted with the objectives of determining the effects of coffee - husk
biochar and Trichoderma formulation on the physical, chemical and biological soil
properties as well as on the Robusta coffee growth and yield. An experiment consisted
of 4 treatments (CTI1: control, 100% NPK; CT2: 3 tons of biochar/ha + 80% NPK;
CT3: 10 kg of Trichoderma formulation + 80% NPK,; CT4: 3 tons of biochar/ha + 10
kg of Trichoderma formulation + 80% NPK), 3 replicates in a randomized complete
block design was carried out on 4™ - year coffee trees planted on red basalt soil in Dak
Lak province. The results showed that after 5 months of treatment, although the amount
of inorganic NPK fertilizer was reduced by 20%, the treatments which applied 3 tons of
coffee - husk biochar (CT2) and in combination with 10 kg of Trichoderma formulation
(CT4) showed the best effects on soil physical properties (porosity increased by 12.2 -
12.6%, moisture increased by 11.4 - 13.7%) soil chemical properties (pHgc increased
by 1.02 - 1.03, SOM% increased by 32.8 - 40.8%, CEC increased by 18.1 - 18.6%, N%
increased by 13.4 - 15.6%, P,Os increased by 22.6 - 29.4%, K,0 increased by 5.2 -
6.8%) and soil biological properties (density of Pratylenchus sp. in coffee roots reduced
by 33.3 - 66.7%, density of the pathogen Fusarium spp. reduced by 35.3 - 44.2%),
leading to enhancing growth of coffee trees, resulted in an increase of 24.7 - 29.7% of
the yield of green coffee beans as compared with the control treatment.

Keywords: coffee-husk biochar, Robusta coffee, soil properties, Trichoderma
formulation, yield.
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TONG HOP VA DANH GIA HIEU LUC )
CUA NANO CHITOSAN/SALICYLIC AXIT BOI VG
BENH DOM NAU THANH LONG (Neoscytalidium dimidiatum)
TRONG DBIEU KIEN NHA LUOGI

Lé Nghiém Anh Tuan", Bui Duy Du’,
Pham Tran Yén Nhi%, Pham Thanh Vi3,
Chu Van Khuong?, Chu Trung Kién’®
! Vién Khoa hoc Vit liéu teng dung,
Vién Han lam Khoa hoc va Céng nghé Viét Nam
Trwo'ng Pai hoc Céng nghé thanh phé H6 Chi Minh
% Vién Khoa hoc Ky thuat Néng nghiép mién Nam,

Vién Khoa hoc N6éng nghiép Viét Nam
* E-mail lién hé: lenghiemanhtuan@gmail.com

TOM TAT

Bénh dom néu la mét trong nhitng bénh hai cdy thanh long quan trong va phé bién
nhat. Cong nghe nano da dwoc dp dung dé kiém sodt bénh thuc vit va cdi thién swphat
trién cia cdy trong. Trong nghzen ciru nay, ching téi trinh bay viéc thuc hién diéu ché
cdc hat nano salicylic axit (SA) én dinh trong chitosan (CS) khoi heong phdn tir trung
binh (Mw 80.020 g/mol) bang ky thudt sol-gel thu dwoc ché pham nano SA/CS va déanh
gid hiéu lyc cia ching trong viéc kiém sodt bénh dém ndu trén cdy thanh long. Ché
pham nano SA/CS chita CS 5%/SA 0,5% dwoc pha lodng thanh cdc nong do hoat chat
330 ppm (300 ppm CS/30 ppm SA), 440 ppm (400 ppm CS/40 ppm SA) va 550 ppm (500 ppm
CS/50 ppm SA) dé thi nghiém. Két qua cho thdy 03 nghiém thirc xir Iy boi nano SA/CS
trén déu khéng gdy doc cho cdy thanh long khi sir dung dén nong do hoat chdt 550 ppm.
Nghiém thirc nano SA/CS 550 ppm (NT3) cho thdy hiéu lyc kiém sodt bénh dém ndu
trén cdy thanh long cao hon cdac nghiém thurc con lgi trong viéc giam murc do nghiém
trong ciia bénh. Hon nita, NT3 dat hiéu lic 1én dén 83,33% so véi doi ching dam (NTS)
trong diéu kién nha hedi. Nghién ciru chi ra tiém nang sir dung nano SA/CS lam chdt
kich khang dé quan Iy bénh dém ndu trén cdy thanh long.

Tir khda: nano chitosan/salicylic, bénh dom néu, thanh long.

1. GIGI THIEU cha lyc & Viét Nam (Uyén, 2022), trong
. tap trung chu yéu tai Binh Thuan, Long
An va Tién Giang va lan rong sang mot sd
tinh, thanh trong ca nudc voi tong dién
tich dat 55 ngan ha, san luong 487.968 tan

Thanh long (Hylocereus spp.) 1a mot
trong nhiing loai Cdy an trai duoc trong

Nguoi phan bién: TS. Tran Thé Lam
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gdém gidng thanh long rudt tring va rudt
do (Nguyen, 2020). Tuy nhién, viéc canh
tac tp trung, quy mo lén cling da phat
sinh nhiéu dich bénh anh huong dén sinh
truong, phat trién va ning suét cua thanh
long. Hién nay, da ghi nhan duoc 16 loai
bénh hai thanh long do nam, vi khuén
hodc tuyén tring giy ra (Uyén, 2022),
trong d6 bénh dém nau 1a mot trong
nhitng bénh hai thanh long quan trong
nhat (Lan va cs., 2012; Chuang va cs.,
2012). Bénh thudng tdn céng vao cac bd
phan con non cua cay nhu day, qua non.
Ban dau vét bénh 1a nhitng hinh tron nho
li ti, bji 16m vao, sau d6 cac vét bénh
chuyén thanh mau tring, r6i mau vang
chanh, & giita vét bénh c6 chim nau tron
hoi ndi 1én. Khi bénh ning, nhiéu vét bénh
lién két v6i nhau thanh mang 16n gy thbi
day va trai, anh huong téi ning suat, chat
luong trai, dic biét 1a 1am trai bj mat tham
my, mét gia va khong thé xuat khau. Nam
Neoscytalidium dimidiatum dugc ghi nhan
1a tac nhan gdy bénh dém ndu trén cay
thanh long (Lan va cs., 2012; Chuang va
CS., 2012). Hién nay, Cuc Bdo v¢ thuc vat
khuyén cdo ap dung cac bién phap quan
1y dich hai tong hop dé phong trir bénh
d6m nau nhu trong gidng sach bénh, cit
tia thu gom canh bi bénh, xir 1y sinh hoc
va hoa hoc. Cac hoa chat chu yéu sur
dung c6 chta ddng, phosphorous acid,
azoxystrobin, hexaconazole c6 thé kiém
soat bénh v4i mirc do hi¢u qua khac nhau
(Hiéu va cs., 2018). Vi vay, viéc tim
kiém mot bién phap moi dé tang suc dé
khang cho cay thanh long 1a can thiét.
Cay trong ludén c6 mot hé théng mién
dich chéng lai cac yéu td bat loi ctia moi
truong. Elicitor 1a cac hop chét sinh hoc
hodc phi sinh hoc kich hoat co ché bao vé

va kha ning mién dich bim sinh & thyc
vat chéng lai mam bénh. Céc elicitor c6
thé 1a hoa chat, vi sinh vat, chiét xuét
thuc vat, dong vat nhu chitosan, salicylic
axit (Du va cs., 2015; Tuan va cs., 2019).

Trong nhimg nim gan diy, cong nghé
nano di dugc tng dung vao nhiéu linh
vuc trong ndng nghi¢p nhu phan bon
nano, vat liéu nano, thudc trir sdu nano
nham tiang cuong kha ning stuc dé khang
clia cdy trong, nang cao nang sudt va chat
lugng, dac bi¢t 1a xay dung nén nong
nghiép bén vimg (Uyen va Hai, 2018; Du
va cs., 2019; Tuan va cs., 2019). Cac hat
nano dugc st dung lam hoat chét khang vi
sinh vét (bac, vang, déng, titan dioxide va
silica) hodc chat mang (chitosan, alginate)
ctia cac hop chat bao vé thyc vat nhu chat
diét nAm dé chéng lai vi khuan, ndm, vi
rat va con trung (Du, 2009; Uyen va Hai,
2018; Tuan va cs., 2019). Viéc ap dung
cac hat nano lam thubc trir bénh trong
noéng nghiép c6 nhitng loi thé nhu cai
thién kha nang hép thu, ting kha ning hoa
tan, giam rira troi dat va giam doc tinh
(Worrall va cs., 2018). Trong nhié¢u danh
gia gﬁn day, cong ngh¢ hat nano dugc coi
la mgt k¥ thuat an toan sinh hoc, tuy nhién
cac hat nano ¢6 thé co tac dong ti€u cuc
dén cac cong dong vi sinh vat trong dat ¢
mirc do thap khi so sanh véi viéc ap dung
hoa chat. Chitosan (CS) 1a mot polysacarit
tu nhién c6 cac dac tinh vu viét, bao gém
doc tinh thip, kha ning phan huy sinh
hoc, twong thich sinh hoc, khong ddc hai
v6i moi truong da dugce ap dung trong san
xuit ciy trong dé quan 1y dich bénh va
nang cao ning suit cay trong (Malerba va
cs., 2019; Chakraborty va cs., 2020). Hiéu
luc khang vi sinh vét ph6 rong ciia CS da
dugc ghi nhan khi chung chéng lai cac
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loai vi nam, vi khuan gy bénh khac nhau
nhu Fusarium solani, Phytophthora
infestance, Botryties cienertea, Rhizoctonia
solani, Xanthomonas va Erwinia carotovora
(EI-Mohamedya va cs., 2019). Nong do trc
ché sinh truéng vi sinh vat t6i thiéu cia
CS trong khoang tir 10 dén 5.000 ppm tiy
thudc vao khéi luong phan tir va do dé
acetyl (EI Hadrami va cs., 2010). Hon
nira, hoat tinh khang nidm cua CS ciing
dugc chimg minh qua cac thi nghiém
in vivo gdy bénh trén cac loai thuc vat,
chang han nhu CS khang ndm A. kikuchiana
va Physalophora piricola trén cay Ié
(Meng va cs., 2010), khang nam C.
gleosporoides trén thanh long (Zahid va
cs., 2015) va khang ndm R. solani trén IGa
(Liu va cs., 2012). Hon nita, CS c6 khbi
luong phan tr thép hoat dong nhu mot
chét kich khang sinh hoc, n6 kich hoat tao
ra khang thé nhu chitinase, glucanase tir
cac phan tng phan vé thuc vat lam gia
tang stc dé khang cua cay trong ddi voi
mam bénh xam nhap (Yin va cs., 2010;
Du va cs., 2015; Tuan va cs., 2019).
Salicylic axit (SA) mot loai hormone thuc
vat déng nhiéu vai tro quan trong trong
qué trinh sinh truong va phét trién cta
thue vat, no c¢6 thé hoat dong nhu mot “tac
nhan diéu tri bénh” (Koo va cs., 2020). Su
téng hop va tich lity SA 1a mot phan cia
phan tng phong vé cta thuc vét chong lai
su tin cong cua mam bénh (Sharma va cs.,
2020). Mot s6 nghién ciru ciing da ching
minh rang salicylic axit/chitosan (SA/CS)
composit ¢6 tac dung khang khuan va kich
thich tang trudng vuot trdi so voi SA hodc
CS don 1¢. Thi nghiém do Morovvat va cs.
(2021) thyc hién nhim khao sat anh
hudng cua viéc bon 14 CS va SA [én nang
sudt va cic yéu to cdu thanh ning suét
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khoai tay trong diéu kién kho han. Két qua
cho thay niang suit duoc ting lén khi st
dung SA/CS so véi CS hoac SA don 1¢.
SA chira nano CS ¢ ndng d6 0,01 - 0,16%
¢ thé e ché su phat trién cia soi nim
Fusarium verticillioides tir 62,2 - 100% va
su ndy mam cia bao tir tir 48,3 - 60,5%
trong diéu kién in vitro. Ngoai ra, né hoat
dong nhu mot chat kich hoat hé théng
phong thu cta cdy ngd dé giam bénh thdi
than sau khi ra hoa tir 40,5 dén 59,47% va
tang nang suat gp 1,3 - 1,5 lan so véi dbi
chung trong diéu kién dong rudng
(Kumaraswamy va cs., 2019). Bén canh
d6, Molamohammadi va cs. (2019) da bao
cdo rang mang phi SA/CS duy tri chét
luong hat dé cuoi sau thu hoach.

C6 hai cach tiép can dé tong hop cac
hat nano bao gdm phuong phap tir trén
xubng va tir dudi 1én nén anh huong dén
kich thudc, hinh dang va chirc nang khac
nhau cta ching. Mot s6 hat nano tong hop
duoc st dung 1am thude trir bénh bang k¥
thuat sol-gel, tong hop xanh boi vi sinh vat
hodc dich chiét thuc vat (Singh va cs.,
2018). Ba c6 moét vai nghién ctru phong trir
bénh ddm nau thanh long bang cic hoat
chat trir ndm hién c6 trén thi truong nhung
viéc ap dung nano chitosan/salicylic axit
dé phong trir bénh dém nau hai thanh
long la chua c6. Hon nita trong nghién
ctu nay, ché phim nano SA 6n dinh
trong CS khéi lugng phan tir trung binh
duoc diéu ché bang ky thuat sol-gel 1a
dé dang va than thién véi moi truong
(Pedroso-Santana va cs., 2020). Hiéu luc
sinh hoc ctia chung thé hién 1a chét kich
khang nano dé kiém soat bénh d6m nau
hai thanh long da dugc danh gia trong
diéu kién nha ludi.
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat lidu

Chitosan (khdi lwong phan tir 80.020
g/mol, do dé acetyl 1a 93,14% va do 4m
9,9% (w/w)) duoc cung cap béi Vién Khoa
hoc Vit liéu tng dung (Tp. H6 Chi Minh,
Viét Nam). Salicylic axit va NH;OH thudc
loai ACS (> 99%) ctia Merck (Purc). Lactic
axit, HC1, NaOH cua Xilong (Trung Qudc).
Moi truong Potato Dextrose Broth (PDB)
ctia Himedia (An D¢). Nam Neoscytalidium
dimidiatum dugc cung cip boi B6 mén Bao
vé thyuc vat - Vién Khoa hoc K¥ thuat Nong
nghiép mién Nam.

2.2. Chuin bi ché pham nano chitosan/
salicylic axit
Ché pham nano chitosan/salicylic axit

@\)LOH
OH

SA

Ammonia
e

(nSA/CS) c6 ham lugng CS 5% (w/v) va
SA 0,5% (w/v) duoc chuan bi theo nghién
ctru trude cua ching t6i (Tudn va cs., 2022).
Trude tién, lay 11 g CS hoa tan trong 150
mL dung dich lactic axit (2%, v/v) dung
trong céc 250 mL trén may khudy tir &
nhiét d6 phong. Chuan bi mot cbc khac,
liy 1 g SA phan {mg véi 0,26 g NH4OH
trong 40 ml nudce cét thu duoc dung dich
mudi amoni salicylate. Tiép theo, cho tir
tir dung dich mudi amoni salicylate vao
dung dich CS da chuan bj ¢ trén, vira cho
vira khudy & toc do cao (500 v/p) dé hinh
thanh cac hat SA va lién két ion giita
nhom amin ctia CS va nhom cacboxyl cua
SA boi phan ung sol-gel (hinh 1). Nudce
cat duge thém cho du 200 mL va két thic
phan Uing.

e OH . .
HO o
. owo a
' OH 0 NHy* n
+

o
L

oH

o

{w/é;\/]
CrLY

Nano SA/CS

Hinh 1. M6 phéng qua trinh chuan bj ché phdm nano SA/CS

Xac dinh dac tinh cta nano SA/CS
nhu sau: khdi luong phan tir caa CS do
bang sic ky loc gel (GPC) trén thiét bi
GPC LC-20AD-Shimazu (Nhat Bén), kich
thudc hat SA dugc xac dinh bang anh
chup kinh hién vi dién t&r truyén qua
(TEM) trén may TEM S4800-NTHE (Nhat
Ban), dy doan lién két gitta CS va SA
bang phé hong ngoai bién d6i Fourier

(FT-IR) do trén quang phd ké FT-IR
8400S-Shimadzu, Nhat Ban.

2.3. Nghién ctru in vivo kiém soat bénh
dém niu thanh long béi nano SA/CS
trong diéu kién nha luéi

Thi nghiém dugc bd tri hoan toan
ngau nhién (CRD) véi ba lan lip lai tai
Khu nha luéi cua Vién Khoa hoc Ky thuat
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Noéng nghiép mién Nam vao thang 4/2023
trén gidng thanh long rudt do 6 thang tudi
theo TCVN 12561:2022 va TCVN 13268-
4:2021. Day thanh trong duoc trong trong
chau nhya (duong kinh 30 cm), mdi chau
thanh long dugc bon phan hitu co vi sinh
vé6i lidu luong 200 g/chau va phan NPK
20-20-15 véi liéu luong 20 g/chau, dinh
ky 15 ngay bon 1 1an. Thi nghiém dugc bd
tri 5 nghiém thirc gdm 3 nghiém thirc
nano SA/CS véi nong do hoat chat lan
luot 1a 330 ppm (300 ppm CS/30 ppm
SA), 440 ppm (400 ppm CS/40 ppm SA)
va 550 ppm (500 ppm CS/50 ppm SA);
1 d6i chung duong (Mancozeb 0,5%) va
1 dbi ching 4m (phun nudc 13). Mbi
nghiém thuc bd tri 3 chau. Tién hanh thi
nghiém nhu sau: phun cac nghiém thuc 2
lan cach nhau 3 ngdy, mdi chau phun
khoang 200 ml dung dich sau pha ché.
Sau 2 ngiy phun miu thi nghiém tién
hanh phun giy nhiém bénh dom nau trén
cay thanh long boi 200 ml/chau dich
huyén pht ndm N. dimidiatum (mat do 10°
CFU/mL) Ién day thanh long. Diéu tra
bénh sau phun gy nhiém bénh 7 ngay, 14
ngay va 21 ngay. Mdi nghiém thirc theo
ddi 3 chau. Trén mdi chau theo ddi 2 canh
¢ dinh, mdi canh theo ddi mot doan canh
dai 30 cm (duogc tinh tir dinh canh tro
vao). Quan sat va phan cép muc d¢ bénh &
ca 3 mat cia doan canh. Chi sd bénh dugc
tinh theo cong thire Townsend-Heuberger:
chi s6 bénh (%) = 100 x ((9ng + 7n7 + 5ns
+ 3n3+n1)/9N), trong dé: N tong sd canh
diéu tra, ny 1a s doan canh bi bénh < 1%
dién tich; n3 1a s6 doan canh bi bénh < 10%
dién tich; ns 1a s6 doan canh bi bénh < 25%
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dién tich; ny 1a s6 doan canh bi bénh
< 50% dién tich; ng 12 s6 doan canh bi
bénh > 50% dién tich. Hiéu luc duoc
tinh theo céng thuc Abbott: Hiéu luc
(%) = [1 - (Ta/Ca)] x 100, trong do: Ta
1a chi s6 bénh & nghiém thirc xir 1y thude
sau phun; Ca la chi sb bénh & nghiém
thtrc dbi chimg sau phun.

2.4. Phén tich thong ké

Kich thudc hat nano SA/CS duoc xac
dinh thong ké tir anh TEM bang phan
mém MS Excel 2013 va phan mém
IRRISTAT 5.0 dé so sanh su sai khéac ¢ y
nghia gitta cac gié tri trung binh cua cac
s6 ligu thyc nghiém. Tat ca dir liéu duoc
biéu thi dudi dang trung binh + sai sb
chuén (SE).

3. KET QUA VA THAO LUAN
3.1. Pic tinh ciia ché phim nano SA/CS
Phé sic ky tham thau gel (GPC) cua
CS thé hién trén hinh 2a, két qua xac dinh
khéi luong phan tor (Mw), khéi luong
phan tir s6 (Mn) va chi sd phan tan
polyme (PI = Mw/Mn) ctia CS lan luot 1a
80.020 g/mol, 55.180 g/mol va 1,45. Pac
diém cua cac nhém chuc va do dé acetyl
(DDA) cta CS dugc xac dinh thong qua
phé *H - NMR trong hinh 2b. DDA tinh
theo cong thurc cua Lavertu va cs (2003):
DDA (%) = (1 - 1/3Hac:1/6H) x 100 =
(1 - 1/3%0,21:1/6%6,12) = 93,14%. Trong
do: Hag: tich phan tin hi€u cua proton tu
dinh H2 dén H6 (6.12); Hac 1a tong tich
phén tin hiéu cua cac proton cua nhom
acetyl (0,21).
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Hinh 2a. Phé GPC cua chitosan
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Dung dich nano SA/CS ¢6 mau nau
xam, so voi mau vang ong cua CS ban bau
thi sau qué trinh sol-gel hinh thanh cac hat

Thay dbi mau sic
tr mau vang ong
sang nau xam

Transmittance (%]

20
L

Dung dich
"-Chitosan

Hinh 3. Sw thay déi mau sac cua dung dich
trong diéu ché nano SA/CS

Ph6 FT-IR cta CS va nano SA/CS
thé hién trong hinh 4. Dir liéu phd cua
CS (hinh 4a) nhu sau: & vi tri s6 song
3.422 cm™' dic trung cho dao dong cua
nhém -OH va NH, kéo dai, & vi tri s6
s6ng 2.937 cm™' dic trung cho dao dong
cta nhém -CH, & vi tri 1.655 cm ™' dic
trung cho dao dong cia nhom OC-NH,;
udn, & vi tri 1.030 cm ! dac trung cho dao
dong ciia nhom C-O-C, & vi tri sd song
1.596 cm™ dic trung cho lién két C=0 -
cta cau ndi oxy do khir nhom acetyl cua
vong glucosamin va vi tri 561 cm ' dic
trung cho dao dong kéo vong pyranoside.
Dt liéu phé cua nano SA/CS (hinh 4b),
bao cao réng dinh 3.420 cm™ rong hon,
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Hinh 2b. Phé 'H - NMR cta chitosan

nano SA 6n dinh trong CS khdi luong phén
tr 80.020 g/mol thi mau cua ché pham
nano SA/CS thay doi 1o rét (hinh 3).

h T A S
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Hinh 4. Phd FT-IR ctia chitosan
va nano SA/CS

diéu nay cho thiy lién két hydro di duoc
tang cuong gitra sy bé cong cua nhéom -
OH cua CS (Kumaraswamy va cs., 2019).
Dao dong udn -NH, thay d6i tir vi tri
1.655 - 1.639 cm™ va mot dinh méi & vi
tri 1.539 cm™ cho thdy ring c6 mot sb
tuong tac gitra cac nhom NH3" ctia CS va
SA xay ra trong ché pham nano SA/CS.
Pinh & vi tri 1.313 cm™ cho thy su udn
cong nhom C-N do tuong tac gitra nhom
cachoxylic (-COOH) cua SA va nhoém
amin (-NH,) cua CS. Piéu nay minh
chtng rang lién két ion dugc hinh thanh
gilta nhom cacboxyl cua SA va nhém
amin cua CS (Nasonova va cs., 2020)
lam cho vi tri s& song c6 sy dich chuyén
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vé vi tri cao hon trong phé FT-IR cua
nano SA/CS. Két qua co thé chi ra rang

an sé, %

T

o N A O ®

nano SA di duoc gin két thanh cong vao
phan tu CS.
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Kich thwéc hat, nm
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Hinh 5. Anh TEM (A) va phan b6 kich thwéc hat (a) ctia nano SA/CS

Hinh thai va kich thuéc hat caa ché
phadm nano SA/CS x4c dinh qua anh
TEM. Hinh 5 cho thdy ring hat nano
SA c6 hinh ciu, kich thudc hat trung
binh 12 40 + 15 nm, phan b trong pham
vi tor 20 - 90 nm. Trong nghién clru cia
Kumaraswamy va cs. (2019), kich thudc
hat nano SA/CS la 386 nm, kich thudc
nay kha 16n vi tac gia da xac dinh ca kich
thude cua 02 phan tir SA va cs., con trong
nghién ctru nay ching t61 xac dinh kich
thuée hat qua anh TEM c6 do phan gidi

cao nén quan sat dugc kich thudc nano
cua SA.

3.2. Hiéu lyc ciia ché pham nano SA/CS
ddi v6i bénh dém nau trong diéu kién
nha ludi

S6 liu o bang 1 trinh bay chi sd
bénh va hiéu luc cua ché phérn nano
SA/CS trong viéc kiém soat bénh dém
nau thanh long & diéu kién thi nghiém
trong nha ludi.

Bing 1. Chi sé bénh va hiéu lwc kich khdng bénh dom néau thanh long

ctia nano SA/CS
Chi s6 bénh dém nau (%) Hiéu lwc (%)
Nghiém thirc 7 14 21 7 14 21
NSGN NSGN NSGN NSGN NSGN NSGN
nano SA/CS 330 mg/L (NT1)  11,73+2,83° 20,99+428" 1605+566° 32,14 34,62 56,67
nano SA/CS 440 mg/L (NT2)  11,11+3,70° 14,81+535" 1049+283° 3571 53,85 7167
nano SA/CS 550 mg/L (NT3) 9,26 +1,85° 8,64 +3,21° 6,17+1,07" 4643 73,08 8333
Mancozeb 0,5% (NT4) 864+1,07° 17,28+385° 19,14+385° 5000 46,15 48,33
Déi chirng (NT5) 17,28 +2,14% 32,10+6,42° 37,04+6,42° - - -
LSDo,os 1,52 2,17 3,18
CV (%) 16,76 17,75 17,89

Ghi cht: NSGN la ngay sau gay nhiém; trong cing mot cot, cac chir cai theo sau khac nhau thi c6 khac
biét vé mit thong ké & mitc ¥ nghia o = 0,05 theo phan tich ANOVA mot chiéu va Ducan’s Multiple
Range Test (DMRT); LSD: khéc biét toi thiéu c6 y nghia thong ké.
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Bang 1 cho thdy chi sb bénh cia cac
nghiém thirc thi nghiém duoc xir Iy bang
nano SA/CS thap hon va c¢6 y nghia thong
ké so voi nghiém thuc xtr Iy Mancozeb va
dbi chimg tai thoi diém 14 va 21 ngay sau
gidy nhifm (NSGN). O cic miu thi
nghiém, chi s6 bénh giam khi nong ndng
d6 hoat chét tang. Cu thé, tai thoi diém 14
NSGN chi s6 bénh ciia nghiém thirc thi
nghiém xtr 1y nano SA/CS c6 nong do
tang tir 330 ppm 1én 550 ppm thi chi sd

bénh giam tir 20,99% xudng con 8,46%,
trong khi d6 mau ddi chimg am c6 chi sd
bénh cao nhét 1a 32,10%. Tai thoi diém 21
NSGN, chi sd bénh cua mau xu ly nano
SA/CS 550 ppm la 6,17% dat hi€u luc
kiém sodt bénh dém nau 1a 83,33%, két
qud nay cao hon 02 nghi€m thirc con lai xur
1y boi nano SA/CS 440 ppm va 330 ppm
tuong Ung voi hi¢u luc 1a 71,67% va
56,67%, diéu nay ciing dugc thé hién qua
triéu chtng vét bénh trong hinh.

Hinh 2. Vét bénh dém nau trén day thanh long trong thi nghiém
tai thei diém 21 ngay sau gay nhiém

(a: nano SA/CS 330 ppm; b: nano SA/CS 440 ppm; ¢: nano SA/CS 550 ppm:; d: Mancozeb va e: dbi chirng)

Ngoai ra, nghién ctru cling ghi nhan &
mau dbi ching dwong xir 1y Mancozeb
0,5% thi hi¢u lyc kiém so4t bénh dém nau
thanh long & cac thoi diém theo dai khong
théy c6 su khac bi¢t 16n, dao dong tu
46,15 - 50%. Diéu nay c6 thé giai thich
rang, thi nghiém nay dwoc bd tri véi muc
dich danh gid kha nang kich khang hon la
kha ning trir bénh cia ché phdm nano
SA/CS, vé6i hoat tinh trr nédm cua

Mancozeb thi hiéu lyc s& thé hién ngay
sau khi gdy nhiém ndm cht khong duy tri
kha nang kich khang bénh cia ciy trong.
Trude day ciing ¢ mot vai nghién ciru vé
hiéu tng kich khang bénh dém nau thanh
long nhu cta Du va cs. (2015) cho thiy
oligochitosan & néng d6 150 ppm co hiéu
ung kich thich san sinh enzyme chitinase
tan cong lai nAm N. dimidiatum xam nhap
gdy bénh dém nau trén cay thanh long.
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Ciing bing phuong phap nghién ciru
tuong ty, tac gia Tuan va cs. (2019) da
cong bd hoat chat nano SiOy/oligochitosan
¢6 hiéu ung dong van giita nano silica va
oligochitosan kich hoat gen phong thu cua
t¢ bao thuyc vat san sinh ra enzyme
chitinase chéng lai sy xam nhép cua nam
N. dimidiatum.

4. KET LUAN

Trong nghién ctru ndy, ché phim nano
SA/C dugc chuan bj bang k¥ thuat sol-gel
gitta mudi salicylate va CS khdi luong
phan tir 80,020 g/mol voi do dé acetyl
93,14% dé hinh thanh cac hat SA c6 duong
kinh trung binh 1a 40 £ 15 nm. Céc hat nano
salicylic axit c6 dang hinh cau va phan bd
trong pham vi nho hon 100 nm. Céc két qua
xac dinh dic tinh cho thdy nhom cacboxyl
ctia SA lién két ion v6i nhom amin cua CS.
Hiéu luc in vivo cho théy nano SA/CS kiém
soat bénh dém nau trén cay thanh long
dat 83,33% & néng d6 hoat chét 550 ppm
(50 ppm SA/500 ppm CS). Két qua nghién
ctru chi ra rang nano SA/CS c6 thé tng
dung 13 hoat chat diét nAm day tiém ning
va can c6 thém nghién ciu dé kiém soat
bénh d¢ém nau thanh long trén dong rudng.

Loi cam on: nghién cuu nay dwoc tai tro
kinh phi boi So Khoa hoc va Cong nghé
tinh Tra Vinh qua dé tai c6 ma so
“CT.NN.07 - 2021
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ABSTRACT

Synthesis and evaluation of the efficacy of nano chitosan/salicylic acid against
brown spot disease of dragon fruit plant (Neoscytalidium dimidiatum)
under greenhouse conditions

Brown spot disease of dragon fruit plants (Neoscytalidium dimidiatum) is one of the
most dangerous and common diseases. Nanotechnology used to control plant diseases
and improve plant growth. In this study, we present the preparation of salicylic acid
(SA) nanoparticles stabilized by medium molecular weight chitosan (CS) - Mw 80,020
g/mol by the sol-gel technology. Characterization of nano SA/CS and their efficacy
against brown spot disease on dragon fruit plants were studied. The SA/CS
nanomaterials (CS 5%/SA 0.5%) had diluted to concentrations of 330 ppm (300 ppm
CS/30 ppm SA), 440 ppm (400 ppm CS/40 ppm SA) and 550 ppm (500 ppm CS/50 ppm
SA) to study. The results showed that the above 03 treatments were not toxic to dragon
fruit plants using up to 550 ppm nano SA/CS concentration. The treatment of nano
SA/CS 550 ppm (NT3) showed that the control effect of brown spot disease on dragon
fruit was higher than that of the other treatments in reducing the disease severity of
brown spot disease. Furthermore, NT3 had an efficacy of up to 83.33% compared to the
negative control (NT5) in greenhouses treatment. The study shows the potential of using
nano SA/CS as a resistance promoter to manage brown spot disease on dragon fruit.

Keywords: salicylic acid/chitosan nanoparticles, brown spot disease, dragon
fruit plant.
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NGHIEN CUU TUYEN CHON TO HOP GHEP HO TIEU
CO KHA NANG KHANG NAM Phytophthora capsici
GAY BENH CHET NHANH

Duong Thi Oanh'", Tran Thi Diéu Hién',
Nguyén Quang Ngoc', Pham Thi Hoai', Nguyén Ba Huy'

'Trung tam Nghién ciru va Phét trién cay hd tiéu,
Vién Khoa hoc Ky thuat Néng Lam nghiép Tay Nguyén (WASI)
* E-mail lién hé: oanhttgl@yahoo.com.vn

TOM TAT
Két qud nghién ciru thir nghiém cdc t6 hop ghép hé tiéu vé kha ndng khing
Phytopthora capsici gdy bénh chét nhanh trén cdy hé tiéu trong nha mang cho thay: Té
hop tiéu ghép VL-TRNM khdng ndm, cdy khéng bj théi ré va chét cay sau 60 ngay ldy
nhiém. Té hop tiéu ghép VL-LI c¢6 khd ndng chong chiu tot véi P. capsici, ty 1é cdy chét

thap (13,33%).

Tir khéa: ho tiéu, té hop ghép, Phytophthora capsici, khang bénh.

1. PAT VAN BE

Viét Nam 1a qudc gia dan dau thé gisi
vé san xuat va xuit khau hd tiéu, téng dién
tich trong ho tiéu ca nudc khoang 130
nghin ha va san luong 175.000 tan
(VPA, 2022), tap trung tai 2 ving trong
chinh 1a Tay Nguyén va BDong Nam BJ.
Tuy nhién, nganh hd tiéu cua Viét Nam
d3 va dang phai d6i mat voi nhiéu kho
khin va thach thirc, trong d6 bénh chét
nhanh do Phytophthora capsici gay hai
hang loat dién tich hd tiéu, nam 2016
téng dién tich bi hai cua cac tinh tréng
tiéu 1 868 ha; nam 2018 tai tinh Pak Lik
1.058 ha, Piak Néng 1.026 ha, Gia Lai
5.547 ha; nam 2022 tai cac tinh Tay
Nguyén la 90,2 ha (Cuc Bao vé thuc vat,

Nguwoi phan bién: ThS. Pao Thi Lan Hoa

2016, 2019, 2022). Bién phap phong tru
bfmg canh tic va su dung thudc bao vé
thue vat hiéu qua khong cao va ton du hoa
chat trong san pham. Bén canh dé, cac
gibng hd tiéu dang trdng phd bién nhu
Vinh Linh, Loc Ninh, An D9... chua c6
giong nao khang duoc ndm Phytophthora
spp. Chon giébng hd tiéu khang nim
Phytophthora spp. dang 1a huéng di dugc
cac nudc trong tidu trén thé gioi va Viét
Nam quan tdm. St dung cac gidng tiéu
Kuching ning suat cao ghép trén gbc
Piper colubrinum d kiém soat bénh thdi
gdc (Kueh & Kuthubutheen, 1990). Tai
Viét Nam, 2 loai ti€u rung Nam My
(Piper colubrinum) va trau khong (Piper
betle) da dugc xac dinh 1a c6 kha nang
khang va chéng chiu véi P. capsici
(Nguyén Tran Quyén va cs., 2020; Tran
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Thi Diéu Hién va cs., 2019). Chinh vi vy,
can tuyén chon céc loai cay lam gdc ghép
va danh gia tinh khang P. capsici cta cac
t6 hop cdy tiéu ghép dé chon duogc gidng
khang hodc chéng chiu bénh 1a hét strc
can thiét trong giai doan hién nay.

2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU
2.1. Vit liéu nghién ciru

- Vit liéu giong: cay gbc ghép va
ngon ghép dugc thu thap tai vuon tap
doan gidng ho tiéu. Ngon ghép: st dung
hom tiéu lwon banh té cta gidng tiéu Vinh
Linh (VL). Cay gbc ghép clng loai ho tiéu
(Piper nigrum): tiéu dia phuong (L1), tiéu
dot xanh dia phuong (V19), tiéu moc tu
hat Vinh Linh (V21).

Cay goc ghép khac loai hd tiéu: triu
khong - Piper betle (TrN), tiéu rimg Nam
M5 - Piper colubrinum (TRNM). Pic diém
ctia cdy lam gdc ghép 1a sinh trudng khoe.

T6 hop ghép (ngon ghép - gbc ghép):
VL-L1; VL-V19; VL-V21; VL-TrN; VL-
TRNM. Cay ghép dugc trdng trong chau
nhya (cao x rong: 27 x 14 cm) chua gia
thé gém dat, phan chuéng hoai muc (ti 1¢
3:1) da xt ly & nhiét do 121°C trong 30
phiit. Mdi chau trong 01 cay, dudi day
chau c6 16t dia nhua dé han ché tiép xuc
v6i mat dat. Tiéu chuan cay ghép khi dua
vao thi nghiém, cao cay tir 25 - 30 cm, ¢0
5 -6 la that.

- Nguon bénh: P. capsici dugc phan
1ap tir dat trong ho tiéu bi nhiém bénh chét
nhanh tai Tay Nguyén. Gidi trinh tw AND,

(Sé cay chét)

dinh danh xac dinh loai tai Cong ty TNHH
Dich vu va Thuong mai Nam Khoa. Nhan
va tao dong bao tir tai Trung tdm Nghién
ctru va Phat trién cay ho tiéu, WASL

- Pia diém nghién ctru: thi nghiém
thyc hién trong nha ludi cach ly tot vai
moi trudong bén ngoai, tai Trung tam
Nghién ctru va Phat trién cay hd tiéu, tinh
Gia Lai.

- Thoi gian thyc hién: thang 01 -
12/2021
2.2. Phuwong phap nghién ctru

Thi nghiém dugc bo tri theo kiéu hoan
toan ngau nhién (CRD), 3 lan lap lai, 5 t0
hop ghép, gdbm: VL-L1, VL-V19, VL-V21,
VL-TrN, VL-TRNM duoc chung nim P.
capsici. Mdi 6 co so 10 cay ho tiéu trong
trong chau nhya.

Phuong phap 1y nhiém nhén tao nim
P. capsici: nam dugc cdy thuan trén dia
petri (duong kinh 9 cm) chira moi truong
PCA, sau 7 ngay quan sat sy hinh thanh
thi bao tir ndm trén kinh hién vi. Cho
20 mL nudc cat da khir tring vao dia nim
dé ¢ nhiét d6 phong c6 chiéu sang trong 2
ngdy dé kich thich hinh thanh tui bao tu,
sau 2 ngay dé dia ndm & nhiét do 4 - 5°C
trong 2 - 3 gi¢ sau d6 thu dung dich bao tu
dong, ndng d6 thir nghiém 1a 10* CFU bao
ta/mL. Tudi 50 mL/chau dung dich chua
bao tir dong P. capsici.

Chi tiéu theo doi: theo doi tai thoi
diém 60 ngay sau lay nhiém.

Ti 1& cay chét (%): quan sat cay
chét do nidm P. capsici trén tit ca cac
chau thi nghiém.

Ti 1& cay chét (%) =
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Tan sudt xudt hién nidm P. capsici
trong dat (%): danh gia su xuat hién cua
nam Phytophthora trong dat theo phuong
phiap biy cinh hoa hong (Erwin &
Ribeiro, 1996).

Ti 18 18 thdi (%): &ém s ré chinh bi
thdi cua cay, rua sach ré dudi voi nudc,
quan sat va dém ré bi thdi, chuyén mau
nau den.

(S6 r& chinh bi thi)
X

Ti 1 18 thdi (%) =

Tang trudng chiéu cao (cm/thang), do
chiu cao tai vi tri bat choi dén dinh sinh
truong chdi ghép; dém sb 14 méi trén choi
ghép, theo ddi 30 ngay/lan.

3. KET QUA VA THAO LUAN

Tong so ré chinh

Phuong phép xur 1y sb lidu: sé liéu
dugc tong hop va xu 1y thong ké bing
phan mém Excel va SAS 9.1.3.

Bing 1. Ti I¢ cdy chét va ré thoi ciia cdc t6 hop tiéu ghép sau 60 ngay liy nhiém

T T3 hoo ahé Tan suat xuat hién Ti lé cay chét Ti lé ré thoi
7P ghep P. capsici trong dét (%) (%) (%)
1 VL-L1 85,71% 13,33 46,10%
2 VL-V19 100,00% 20,00 50,372
3 VL-V21 100,00% 40,00% 69,182
4 VL-TrN 71,43° 40,00% 6,27°
5 VL-TRNM 9,52° o° 0,00
CV (%) 18,09 25,11 16,90
Mtdre y nghia i * *

Ghi ch: trong cling mot cot cac sb trung binh cung ky ty theo sau thi khong khac biét c6 § nghia théng
ké; (*) va (**) kh&c biét c6 y nghia thong ké P < 0,05 va P <0,01.

Sau 60 ngay thi nghiém, tin suét xuat
hién P. capsici trong dét tir 9,52 - 100,0%;
Ti 1¢ cay chét dao dong 0 - 40,0% va ti 1¢
ré théi tir 0 - 69,18%. Trong d6, t6 hop
ghép trén gbc tiéu rimg Nam My (VL-
TRNM) thé hién tinh khang P. capsici v6i
tan sudt xuét hién trong dat 1a 9,52%,
khong c6 ciy chét va ré thdi do nhiém
ndm. Vi tiéu rimg Nam My chira cac
enzyme lién quan dén co ché chéng lai
P. capsici (Nazeem et al., 2008) va chira

ngudn vi khuan noi sinh ¢ ché va dbi
khang sy phat trién cua P. capsici
(Kollakkodan et al., 2021). Cac to6 hop
ghép con lai mam cam véi sy gay hai cta
P. capsici. To hop ghép trén gbc trau
khong (VL-TrN) c6 ré théi thap (6,27%)
nhung c6 ti 18 cdy chét (40%) va tan suét
xuat hién nim (71,43%) trong dat cao. T
hop VL-L1, c6 ti 1é ré thdi 1a 46,1%, cay
chét thép 13,33% té ra chéng chiu voi su
gdy hai cua P. capsici.
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Bing 2. Ting truéng, sinh khéi ciia cdc t6 hop tiéu ghép sau 60 ngay ldy nhiém

Téc do tang trwéng

Sinh khéi twoi (g/cay)

TT Tohopghéptréngéc  Chidu cao Sél4 Khéilwgng Khéilwong  Hésé
(cm/thang) (la/thang) than, l1a re twoilkho
1 VL-L1 8,89° 1,39° 18,86° 3,10° 4,24
2 VL-V19 15,83° 2,10%® 32,50 6,40° 4,78
3 VL-V21 15,44° 1,50™ 33,47° 4,26° 4,39
4 VL-TrN 9,67° 1,17° 22,00 12,59° 5,31
5 VL-TRNM 22,282 2,612 35,59% 6,43° 4,79
CV (%) 13,95 18,34 3,62 4,95 10,76
Mtre y nghia ** ** ** * ns

Ghi cha: trong cung mot cot cac sb trung binh cung ky tu theo sau thi khong khac biét co nghia thng ké;
ns: khong khac biét thong ké; **: khac biét co6 y nghia thong ké P < 0,01.

Téc do tang truong va sinh khdi cay
thé hién su phat trién cua cac t6 hop hod
tiéu ghép. Néu ciy co toc do ting truong
nhanh va sinh khi 16n ching to kha nang
tiép hop va tuong thich giira ngon ghép va
gbc ghép tt. T6 hop VL-TRNM c6 tbc do
tang truéng (22,28 cm/thang va 2,61
la/thang) va sinh khdi (3,59 g than 14 tuoi)
16n nhat, khac biét rat c6 y nghia théng ké
s0 véi cac to hop khac. Ké tiép 14 2 to hop
ghép cung loai hd tiéu (Piper nigrum) la
VL-V19 (15,83 cm/thang; 2,1 la/thang;
32,5 g than 14 twoi) va VL-V21 (15,44
cm/thang; 1,5 la/thang; 33,47 g than la
tuoi) co toe do ting truong va khdi luong
than 14 twoi twong dwong nhau. T hop
trén gbc trau khong (VL-TrN) co téc do
taing truéng va than 14 twoi kém hon
nhung bo ré phat trién manh, khdi luong
1é tuoi 16n nhat, dat 12,59 g. Mic du bo ré
16n, ti 16 r& bi thdi thap (6,27%) nhung ti
1¢ cay chét cuia to hop ghép trén gdc trau
khong (VL-TrN) cao, chiém 40%. T6 hop
ghép cung loai trén gbc L1 (VL-L1) sinh
truong twong dwong VL-TrN va sinh khéi
tuoi thap, bo r& bé. Tuy nhién, ti 1& cay
chét ciia VL-L1 thap, chiém 13,33%. Pay
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c6 thé 1a do phu thudc vao dic diém sinh
ly cua gibng gbc ghép, cdy phat trién
kém hon nhung chdng chiu t6t hon céc
td hop khac.

Ngoai anh hudéng cta P. capsici, bo 1é
cla cay tiéu ghép con phu thudc vao dic tinh
sinh 1y cia cdy gbe ghép. T6 hop VL-TrN ¢6
bo ré phat trién tot nhat, dat 12,59 g/cay,
tuy nhién toc do ting truong ciia VL-TrN
lai kém va ti 1& r& thdi ciing nhu ti 1& cay
chét cao, diéu nay thé hién kha ning
chéng chiu kém. Bo ré cua VL-V19 va
VL-V21 dat 6,4 va 4,26 g/cay nhung ti 1&
cay chét va ré thdi cao, thé hién man cam
véi su gay hai cia P. capsici. Bo ré cua
VL-L1 bé nhat, dat 3,1 g/cay nhung ti 1¢ cay
chét thap 13,33%, c6 thé VL-L1 biéu hién
kha ning chdng chiu véi P. capsici.

4. KET LUAN

Trong diéu kién thi nghiém trong nha
mang, t6 hop ghép tiéu Vinh Linh trén gdc
tiéu rung Nam My (VL-TRNM) khéng
v6i P. capsici voi tan sudt xuat hién nim
trong dat thap, khong c6 cay chét, ré
khong bi théi; toc do tang trudng vé chiéu
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cao cdy, ra 14 moi va sinh khéi cay ghép
t6t nhat. T6 hop VL-L1 c6 ti 1& cay chét
thdp, 13,33% va ti 1& ré thdi kha cao,
46,1%. Cac td hop ghép con lai man cam

infection in black pepper (Piper nigrum L.)
and improve plant growth in the nursery.
Archives of Phytopathology and Plant
Protection, 54(1 - 2), 86 - 108.

ghep con Iz M 6. Kueh, T. K., & Kuthubutheen, A. J. (1990).
vGi P. capsici voi tan suat xuat hién nam PhytOpgthora rdfoot rot ofI black  pepper.
Ar 1214 n4 Ac 1714 15 thA: Proceedings 3™ International Conference on
trong dat, ti 1¢ cay chét, ti 1¢ ré thoi cao. Plant Protection in the Tropics: Volume 1V,
Malaysian Plant Protection Society
TAI LIEU THAM KHAO (Malaysia). 3.' Intgrnational C(_)nference on
: Plant Protection in the Tropics, Genting
1. Cuc Bao vé thuc vat (2016). Xay dung va phat Highlands, Pahang (Malaysia) - 20 - 23
trién m§ hinh san xuit ho tiéu an toan, bén Mar 1990.
vimg dé nang cao gia tri. Hoi nghi Xay dung 7 Nazeem, P. A, Achuthan, C. R., Babu, T. D.,
va phat trién md hinh san xuat ho tiéu an toan, Parab, G. V., Girija, D., Keshavachandran, R.,
bér_l Vljmg dé nang cao gia tri, t6 chuc tai Gia & Samiyappan, R. (2008). Expression of
Lai thang 3/2016. pathogenesis related proteins in black pepper
2. Cuc Bao vé thyuc vat (2019). Bao cdo két qua (Piper nigrum L.) in relation to Phytophthora
kiém tra tinh hinh san xuét h tiéu trén dia ban foot rot disease. Journal of Tropical
cac tinh Tay Nguyén va giai phap khac phuc. Agriculture, 46(0).
D‘énh’ gié{ tinhAhinh SéP xuf'i,t ho tiéu trén dia 8. Nguyén Trin Quyén, Trin Thi Diéu Hién,
ban céc tinh Tay Nguyén, thdng 3/2019. Duong Thi Oanh, Nguyén Quang Ngoc.
3. Cuc Bao vé thyc vét (2022). Béo cio tong két (2020). Nghién ctru vé gléng va cac bién phap
cong taic BVTV nam 2022; Phuong hudng, ky thuat tong hop phat trlen ho tiéu bén viing.
nhiém vy coéng tac nam 2023 cua cac tinh Bio cao tong két dé tai cip Bo. Vien KHKT
duyén hai Nam Trung Bg va Tay Nguyén. Hoi NLN Tay Nguyén.
nghi tong ket cong tac bao vé thuc vat 2022, 9. Tran Thi Diéu Hién, Nguyen Quang Ngoc,
ké hoach cong tac ndm 2023 cac tinh duyén Duong Thi Oanh, Nguyen Trin Quyén.
hé} Nafn Trl‘lng Bo va Tay Nguyén, t6 chic tai (2019). Khd nang khang nam Phytophthora
Dak Lak ngay 17/12/2022. capsici va tuyén tring Meloidogyne incognita
4. Erwin, D. C, & Ribeiro, O. K. (1996). ctia mot s6 vat lidu lam gbc ghép cho cay hd
Phytophthora diseases worldwide. tiéu tai Viét Nam. Tap chi Vién Khoa hoc
Phytophthora Diseases Worldwide. Nong nghiép Viét Nam.
5. Kollakkodan, N., Anith, K. N., & Nysanth, N.  10. VPA (2022). Ky yéu ho tiéu 2022. Hiép hoi
S. (2021). Endophytic bacteria from Piper HO tiéu Viét Nam.
colubrinum suppress Phytophthora capsici
ABSTRACT

Investigate black pepper grafted combinations to resist quick wilt disease caused

by Phytophthora capsici

Evaluating the different black pepper grafted combinations against infection of
P. capsici which causes phytophthora foot rot (quick wilt disease) in the greenhouse
conditions indicated that: grafted black pepper seedlings names VL-TRNM shows no
root rot on the root system and mortality after 60 days after P. capsici infection
followed by VL - L1 with low percentage of mortality (13,33%).

Keywords: black pepper, grafted combinations, Phytophthora capsici, resistance.
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HIEU LUC PHONG TRU BENH THOI GOC CHAY NHUA
DO NAM Phytophthora Spp. GAY HAI CAY CAM SANH
(Citrus nobilis Lauriro) CUA MOT SO LOAI THUOC TRU BENH
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Nguyén Thi Minh Nguyét'
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TOM TAT
Bénh thoi goc chay nhira gdy hai cam do ndam Phytophthora spp. la bénh nguy hiém

va phé bién nhat hién nay. Trong xu hwéng phdt trién néng nghiép bén viing, cdc gidi
phdp giam dan thuéc hod hoc, tang sik dung thuéc sinh hoc, dam bdo thoi gian cdch ly
dd va dang dwoc nghién civu va ting dung réng rai dé kiém sodt dich hai cdy trong. Két
qua thir nghiém cho thdy ca 4 céng thirc xit Iy thuéc déu cho hiéu lyc phong triv bénh
thoi go”'c chay nhua. Hiéu lyc tang dan qua cac dot theo doi va dat cao nhat tai thoi
diém 5 thang sau xir Iy thuoc. Trong do xir Iy thuoc Agri - Fos 400SL (Phosphonate) két
hop Vi - PK 10° bao tir/g (Trichoderma spp.) cho hiéu lyc cao nhat lam giam ty 1¢ bénh
va chi s6 bénh dat 91,67% va 96,30% twong ieng sau 5 thang xir Iy.

Tix khod: cdy cam sanh, kiém sodt, bénh thoi goc chay nhwa, Phytophthora spp.

1. DAT VAN BE

Cam sanh thuoc chi cam chanh, c6
ngudn gdc tir Viet Nam. Cam sanh duoc
gan nhiéu tén khoa hoc khac nhau nhu
Citrus nobilis Lauriro, Citrus reticulata L.
hay Citrus sinensis (L.) Osbeck (Hume H.
H., 1957).

Trong san xuat, bénh théi gbc chay
nhwa do ndm Phytophthora spp. 1a bénh
nguy hiém va phd bién nhit. Biéu hién
ban dau 1a vét bénh & phan vo cua thin
ciy ving sat gbc. Vét bénh thdi ndu thanh
nhitng hinh dang bat dinh. Sau d6, ving

Nguwoi phan bién: ThS. Pao Thi Lan Hoa
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bénh kho va niit doc than ciy, vo cdy bét
dau bong ra, phan gd sat vo bi thdi nau,
vét thdi lan rong dan ra xung quanh. Tai
cac vét bénh thuong xuét hién dich nhua
mau vang chdy ra. Truong hgp bénh lay
lan ndng thi vét thoi s& lan Xuéng ré chinh,
lam cac ré to khong phat trién dugc. T
d6 cay khong hat va van chuyén duoc
nuée va dinh dudng dé nuéi cdy, khién
cdy bi coi coc, khong phat trién dot non,
canh chét dan, cay xo xac. Hién nay viéc
su dung thubc hoa hoc dé kiém soat sau
bénh hai 1a chu yéu. Trong xu hudng phat
trién nong nghiép an toan, bén ving, cac
giai phap giam dan thudc hoa hoc, ting sir
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dung thube sinh hoc, dam bao thoi gian
cach ly da va dang dugc nghién cuu va
ung dung rong rai. Do vay viéc st dung
thudc bao vé thuc vat hoa hoc két hop
sinh hoc phong trir hidu qua bénh thdi gdc,
chay nhya ciy cam s& c6 ¥ nghia rat 16n
trong san xuat.

2. PHUGNG PHAP NGHIEN CUU

- Pia diém: thi nghiém duogc tién
hanh trén vuon cam sanh trdng thuan nim
2013, mat do trong 800 cay/ha, tai xa Ea
wer, huyén Buén Dén, tinh Dik Lik.

- Thoi gian thi nghiém: vao niam
2020 (tir thang 5 dén thang 12).

- Phuong phap bé tri thi nghiém: thi
nghiém duogc b tri theo kiéu khéi day du
ngau nhién (RCBD), gém 5 cong thirc,
nhic lai 3 lan; mdi 6 thi nghiém gom 8
cay cam sanh.

- Céc cdng thirc thi nghiém:

Cong thac 1: Acrobat MZ 90/600 WP
(Dimethomorph 90 g/kg + Mancozeb 600
o/kg) (quét 1én vét bénh (ndng do 0,5%) va
phun 1én cay + tudi goc (ndng do 0,25%),
3 lit dung dich/cay) + Actino-lron 1.3 SP
(Streptomyces lydicus 1,3% + Fe 21,9% +
Humic acid 47%) (3 g/cay, phun Ién cay +
tudi goc, 3 lit dung dich/cay).

Cong thac 2: Profiler 711.1 WG
(Fluopicolide (min 97%) 44,4 glkg +
Fosetyl-aluminium 666.7 g/kg) (quét 1én
vét bénh (néng do 0,3%) va phun Ién cay
+ tudi gbc (néng do 0,15%), 3 lit dung
dich/cady) + Actino-lron 13 SP
(Streptomyces lydicus 1,3% + Fe 21,9% +
Humic acid 47%) (3 g/cay, phun Ién cay +
tudi gdc, 3 lit dung dich/cay).

Cong thac 3: Alpine 80WG (Fosetyl -
aluminium) (quét 1én vét bénh (ndng do
0,4%) va phun Ién cay + tudi gbc (ndng do
0,2%), 3 lit dung dich/cay) + Vi-bK 10° bao
ti/g AP (Trichoderma spp.) (50 g/cay, phun
I&n cay + tudi gbc, 3 lit dung dich/cay).

Cong thac 4: Agri-Fos 400SL
(Phosphorous acid) (quét 1én vét bénh
(ndng do 1%) va phun Ién cay + tudi goc
(ndng do 0,5%), 3 lit dung dich/cay +
Vi-DK 10° bao ti/g AP (Trichoderma
spp.) (50 g/cay: phun lén cay + tudi goc, 3
lit dung dich/cay).

Cong there 5: ddi chiing (khdng xu 1y).

- Thoi gian xir ly thudc:

+ Thudc héa hec: Acrobat MZ
90/600 WP, Profiler 711.1 WG, Alpine
80WG, Agri-Fos 400SL duoc xir ly 2 lan,
lan dau vao thang 5, lan 2 xa ly sau lan
dau 30 ngay (thang 6).

+ Thuéc sinh hec: Actino-lron 1.3
SP, Vi-DK 10° bao tir/g AP xir ly 2 lan
sau xir ly thuc hoa hoc 30 ngay va lan 2
xtr ly sau lan dau 30 ngay.

- Chi tiéu theo doi: ti 1€ bénh va chi
s6 bénh thdi goc chay nhya (%); hiéu luc
phong trir bénh théi goc chay nhua (%).

- Phwong phap diéu tra: Didu tra
toan bo s6 cay trong ting cong thirc, moi
cay theo ddi va phan cip vét bénh hai trén
gdc, than theo QCVN 01 - 119 : 2012 cu
thé nhu sau:

S cay bi bénh

Ti 1& bénh (%) = x 100

Tong s0 cay dicu tra
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Chi s6 bénh (CSB) (%):
> (axb)
CSB(%) = =~ x 100
NXxT

Trong do: Z(axb): téng cua tich sb
giita cdy bi bénh véi cip bénh twong Gmg.

T: cdp bénh cao nhit trong bang
phan cp.

N: tong sO cay dicu tra.

Phén cép’ bénh thdi gbc chay nhya hai
cam gom 5 cap bénh nhu sau:

+ Cép 0: khong co vét bénh

+ Cép 1: < 10% chu vi than bi bénh

+ Cép 3: 10 - 20% chu vi than bi bénh

+ Cép 5: 20 - 40% chu vi than bi bénh

+ Cép 7: 40 - 80% chu vi than bj bénh

+ Cép 9: > 80% chu vi than b bénh.

Cao, quét thudc thi nghiém

cong thuc tinh hiéu luc thudc (cong
thirc Henderson - Tilton):

TaxCb

x 100
CaxTh j

H (%) = [1—

Trong do: H: hi€u lyc cta thudc.

Ta : ty 1¢ bénh, chi sb6 bénh g:ﬁa cong
thire thi nghiém sau khi xur 1y thudc.

Th: ty 1€ bénh, chi s6 bénh cua cong
thtre thi nghiém trude khi xtr 1y thudc.

Ca: ty 1¢ bénh, chi s6 bénh ciia cong
thire doi ching sau khi xir 1y thudc.

Cb,: ty 1& bénh, chi s bénh cua cong
thire doi chig trude khi xtr 1y thuoc.

- Thoi gian diéu tra: truée khi xi 1y,
sau khi xu ly thuoce dinh ky 1 thang/lan (6
lan/nam).

- Phwong phap xir ly 50 liéu: sb lidu
dugc xir Iy bang phan mém Excel va SAS
version 9.1.

Phun I&n cay, twéi gbc

Hinh 1. Quét thuéc va phun thuéc lén cay cam sanh

3. KET QUA VA THAO LUAN

Trude xir 1y, ti 16 bénh thdi gbe chay
nhya ¢ cadc cong thic dao dong tu
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16,67% dén 25% va khong c6 su khéc
biét thong ké giita cac cong thirc thi
nghiém véi nhau.
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Bing 1. Ti Ié cdy cam bi bénh thoi géc chdy nhwa (%)

Thoi diém theo doi

Cong thirc L 1thang 2thang 3thang 4thang 5thang
SXL SXL SXL SXL SXL
Acrobat MZ90/600 WP + Actino-lron 1.3 SP 16,67 16,67 16,67 1250 1250° 1250
Profiler 711.1 WG + Actino-Iron 1.3 SP 20,83 20,83 20,83 2083 1667 1250%
Alpine 80WG + Vi-DK 10° bao tir/g AP 16,67 1667 1667 1250 12550° 833"
Agri-Fos 400SL + Vi-DK 10° bao tir/g AP 2500 2500 20,83 1250 1250°  4,17°
Péi chirng (khdng x( 1Y) 16,67 20,83 2500 2917 3333% 3333°
P .05 NS NS NS NS * *

Ghi chd: trong cung mét ¢ot, nhirng gia tri trung binh ¢6 cing ky tu la khong c6 su khac biét c6 y nghia
thong ké; NS: khong c6 y nghia thong k&; *: ¢ su khac biét co6 ¥ nghia thong ké&; TXL: truéc xir ly; SXL:

sau xu ly.

Sau hai dot xtr 1y thudc hoa hoc 1
thang (sau xtr 1y 1an 1 khoang 3 thang), &
ca 4 cong thuc co xu 1y thude, ti 1& cay
cam sanh bi bénh thdi gdc chay nhya da
kiém soat dugc sy lay lan gia ting va bat
dau giam xubng so véi trude xir 1y thude.
Mot s6 cdy bi bénh nhe (cip 1) co vét
bénh khé han, lién da sau khi dugc cao
16p vo bénh va quét thudc két hop phun
thudc diét ndm trén mat dat va trén cay.
Xir 1y Agri-Fos 400SL c6 ti 1€ cay bi bénh
giam di nhiéu nhét, tir 25% (trudc xur 1Y)
giam xudng 12,50% sau xur 1y 3 thang
(giam 12,50%). Riéng & cong thic d6i
chimg (khong xir 1y) thi ti 1é cAy bi bénh bat
dau ting lén, tir 16,67% trudc xir 1y ting
1én 29,17% sau 3 thang (tang 12,50%).

Ti 1 cdy cam sanh bi bénh théi gdc
chay nhya tiép tuc giam sau khi phun hai
dot ché phém sinh hoc. Ca hai loai ché
phém sinh hoc déu co hiéu luc kiém soat
nam bénh phat trién, lam giam han sy lay
lan gay bénh. Két hop thudc hoa hoc véi
ché pham sinh hoc, cong thirc xir Iy Agri-
Fos 400SL + Vi-DK10° bao tir/g AP c6 ti
1¢ cay bi bénh giam nhiéu rd rét, tir
25,00% trude xir Iy giam xudng chi con
4,17% cay bi bénh sau 5 thang xu ly

(giam 20,83%). K& dén 1a cong thuc xu Iy
Alpine 80WG + Vi-BK 10° bao tu/g AP ti
1¢ cay bénh giam xudng con 8,33%. Hai
cong thirc xtr Iy Acrobat MZ 90/600 WP
va Profiler 711.1 WG két hop voi ché
pham sinh hoc Actino-Iron 1.3 SP ciing ¢
tac dung trong viéc lam giam ti 1€ cay cam
sanh bi bénh théi goc chay nhya. O cong
thize ddi chung (khong xir 1y), ti 1& cay
cam sanh bi bénh ting dan qua cac dot
diéu tra, ting cao nhat dat 33,33% va co
su khac biét c6 y nghia so véi cac cong
thiee c6 xu ly thude dac biét tir 4 dén 5
thang sau xu ly thuéc.

Tinh todn hi€u lyc cta cic cong thirc
thude st dung (bang 2) cho thdy ca 4 cong
thirc déu cho hiéu lyc kiém soat bénh thdi
gdc chay nhya ngay sau 1 thang xir 1y dat
20% va tang dan qua cac dot theo ddi. Hiéu
luc st dung thudc dat cao nhét vao thoi diém
sau 5 thang xtr 1y. Hiéu luc cao nhat 13 cong
thire str dung Agri-Fos 400 SL + Vi-bK 10°
bao tir/g AP dat 91,67%. Ké dén 1a cong thuc
xir Iy Alpine 80 WG + Vi-PK 10° bao tir/g
AP ciling c6 hi¢u luc dat 75,00%. Hai cong
thirc con lai hiéu lyc lam gidm ty 1€ cay bi
bénh cling dat trén 60%.
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Bing 2. Higu lic thuéc tinh trén ti ¢ cdy cam bi bénh théi géc chdy nhwa (%)

Thoi diém theo doi

Cong thirc 1thang 2 thang 3thang 4 thang 5 thang
SXL SXL SXL SXL SXL
Acrobat MZ 90/600 WP + Actino-lron 1.3 SP 20,00 33,33 57,14 62,50 62,50
Profiler 711.1 WG + Actino-lron 1.3 SP 20,00 33,33 42,86 60,00 70,00
Alpine 80 WG + Vi-BK 10° bao tirlg AP 20,00 33,33 57,14 62,50 75,00
Agri-Fos 400 SL + Vi-DK 10° bao tir/g AP 20,00 44,44 71,43 75,00 91,67
Ghi chd: SXL: sau xir ly.
Bing 3. Chi sé bénh thoi goc chday nhwa (%)
Thoi diém theo déi
Cong thirc 1y lthdng 2thang 3thdng 4théng 5théng
SXL SXL SXL SXL SXL
Acrobat MZ90/600 WP + Actino-Iron 1.3 SP 4,63 4,63 2,78 2,31 2,31 1,39
Profiler 711.1 WG + Actino-Iron 1.3 SP 6,02 6,02 3,24 3,24 1,85 1,39
Alpine 80WG + Vi-DK 10° bao tir/g 4,63 4,63 2,78 2,31 1,39 0,93°
Agri-Fos 400SL + Vi-DK 10° bao tir/g 5,56 5,56 324 1,39 1,39 0,46°
Déi chirng (Khéng xt 1y) 3,70 4,17 4,63 6,02 8,33? 8,33%
P0,05) NS NS NS NS * *

Ghi chd: trong cung mét ¢ot, nhirng gia tri trung binh ¢6 cung ky tu la khong c6 su khac biét c6 y nghia
thong ké; NS: khong c6 y nghia thong ké; *: ¢ su khac biét co6 ¥ nghia thong ké&; TXL: truéc xir ly; SXL:

sau xu ly.

Mirc @6 bénh thdi gbc chay nhya trén
cdy cam duogc danh gid dua vao chu vi
than bi bénh, phan cép thanh cac cép do tur
1 dén 9. Thoi diém trude khi xir 1y thudc,
mirc d6 bénh trén cdy ¢ muc thap va dao
dong tir 3,70% dén 6,02% tuong tmg voi
cac cy bénh bénh & cép 1 va 3.

Sau khi xtr 1y, chi s6 bénh théi gbc
chay nhya giam dan ¢ 4 cong thirc xir 1y
thudc. Viée cao 16p vo bi thdi sau do quét
cac loai thudc hoa hoc da ngan chan nam
gay théi gdc, vét bénh bat dau kho dan, tai
sinh 16p vo méi, vét thuong lanh han sau
hai dot quét thube hoa hoc. Tur d6, chu vi
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vét bénh nho lai, nhidu vét bénh da lanh
hoan toan, mirc d6 bénh chi con ¢ cip do
1 hodc khong bi bénh. Cong thirc ¢é chi sd
bénh giam nhiéu nhat 14 cong thirc xir 1y
Agri-Fos 400 SL + Vi-DK 10° bao tu/g
AP, ti 1€ bénh giam tir 5,56% trudc xu ly
xudng chi con 0,46% sau 5 thang xtr 1y.
Céc cong thirc khac ciing ¢ chi s6 bénh
giam xudng twong duong. Riéng cong
thirc dbi chung (khong xir 1y thudc), cac
vét bénh lan rong, thdi gbc va chay nhya
nhiéu, mac do bénh tang lén & cép 3, cép
5, do d6 chi s6 bénh tang tur 3,7% trudc xu
1y 1én 8,33% sau xtr ly 5 thang.
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Bing 4. Higu lic thuéc tinh trén chi sé6 bénh théi géc chdy nhwa ciy cam sanh (%)

Thoi diém theo doi

Cong thirc 1thang  2thang  3thang  4thang  5théng
SXL SXL SXL SXL SXL
Acrobat MZ 90/600 WP + Actino-lron 1.3 SP 11,11 52,00 69,23 77,78 86,67
Profiler 711.1 WG + Actino-lron 1.3 SP 11,11 56,92 66,86 86,32 89,74
Alpine 80WG + Vi-DK 10° bao tir/g 11,11 52,00 69,23 86,67 91,11
Agri-Fos 400SL + Vi-DK 10° bao tir/g 11,11 53,33 84,62 88,89 96,30

Ghi cha: SXL: sau xu ly.

Tinh toan hi¢u lyc phong trir bénh théi
gbc chay nhya qua chi sb bénh thdi gbc
chay nhua cdy cam sanh cho két qua tuong
tir d6i v6i ti 16 bénh. Sau 5 thang, hiéu luc
lam giam chi s6 bénh thdi gbc chay nhya
dat cao nhit & cong thirc sir dung Agri-Fos
400 SL + Vi-bK 10° bao ti/g AP dat
96,30%. Tiép dén 1a cong thuc xu ly

Cong thirc Trwée xiv ly

Alpine 80 WDG

+ Vi-DK 10°
bao ttr/g

Agri-Fos 400 SL
+ Vi-DK 10°
bao ttr/g

Déi chirng
(khong xt ly)

Alpine 80 WG + Vi-bK 10° bao tir/g dat
91,11%. Hai cong thirc con lai cling cho
hiéu lyc phong trir trén 80%. Vay két qua
danh gid hiéu luc cua 4 cong thic thude
nay déu cho hiéu luc cao kiém soat bénh
thdi gdc chay nhwa gy hai ciy cam sanh
va két qua nay tuong tu két qua nam 2019
(Hoang Manh Cuong va cs., 2019).

Sau xtr ly 5 thang

Hinh 2. Vét bénh théi gbc xi mua trén cay cam sanh & cac cong thirc thi nghiém
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4. KET LUAN VA PE NGHI
4.1. Két luan

Ca 4 cong thie xur 1y déu c¢6 hiéu luc
phong trir bénh thdi gbe chay nhura trén cay
cam, hi€u luc phong trir tang 1€n qua céc dot
theo ddi va dat cao nhat sau 5 thang xir 1y.
Trong d6, cong thirc xtr Iy Agri-Fos 400 SL
(Phosphonate) + Vi-DK 10° bao tir/g AP
(Trichoderma spp.) c¢6 hiéu luc cao nhit,
lam giam ti 1& bénh va chi sb bénh théi goc
chay nhya, dat 91,67% va 96,30% tuong
ung sau 5 thang xur 1y.

4.2. Pé nghi

St dung thudc Agri-Fos 400 SL
(Phosphorous acid): dung dao cao 16p vo
ngoai cua vét bénh, quét thudc lén vét
bénh véi ndong d6 1% va phun 1én cay +
tuGi gbc ndng do 0,5%, 3 lit dung dich/cay,
2 1an vao dau mua mua (thang 5 - 6). Sau 2

thang sur dung ché phim Vi-bK 10° bao
tu/g AP (Trichoderma spp.) (50 g/cay:
phun Ién cady + tusi gbc, 3 lit dung
dich/cay); xir ly 2 lan, cach nhau 1 théng
dé phong trir bénh théi gbc chay nhya hai
cam sanh.
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ABSTRACT

Control efficiency of some fungicides for gummosis stem canker
caused by Phytophthora spp. on king mandarin (Citrus nobilis Lauriro)

Gummosis stem canker on King mandarin caused by the fungus Phytophthora spp.
is the most common and dangerous disease. In the trend of sustainable agricultural
development, solutions to reduce chemical uses, increase biological ones and ensure an
isolation period have been widely studied and applied to control plant diseases. Trial
results showed that all four treatments were effective for disease control. Control
efficiency increased gradually over the follow-up sessions and reached its peak at 5
months after measure applications. Among the experimental treatments, Agri-Fos 400 SL
(Phosphorous acid) combined with Vi-DK 10° spores per gram (Trichoderma spp.)
showed the highest effectiveness in reducing the disease rate and indexes at 91.67% and
96.30%, respectively after five months of measure applications.

Keywords: king mandarin, control, gummosis stem canker, Phytophthora spp.

270



21 - 23/7/2023 Hoi thado Quéc gia Bénh hai thwe vat Viét Nam 1an thir 22

MUC LUC

1. DIEN VAN KHAI MAC HOI THAO QUOC GIA BENH HAI THUC VAT VIET NAM
LAN THU 22 NGAY 21 - 23/7/2023 TAI TAY NGUYEN 3

GS.TS. Vii Triéu Man

2. VO CUNG THUONG TIEC PGS. PHAM VAN KIM, NHA KHOA HOC LON
CUA NGANH BENH CAY VA BAO VE THUC VAT VIET NAM 12

GS.TS. Vii Triéu Man

3. TONG QUAN: GIONG KHANG BENH TRONG KY NGUYEN OMICS 14
BUi Chi Bizu, Nguyén Th; Lang

4. CAY COC RAO (Jatropha curcas) LA KY CHU TU NHIEN
CUA VIRUS KHAM LA SAN SRI LANKA (Sri Lankan cassava mosaic virus)
TAI VIET NAM 32
Tran Van Chién, Nguyén Th; Khanh Huyén,
Lé Thi Lan Huong, Trinh Xuan Hogt, Ha Viér Cueong

5. DPANH GIA MUC PO BIEU HIEN CUA NHOM GENE MA HOA
TREHALOSE-6-PHOSPHATE PHOSPHATASE LIEN QUAN BEN DAP UNG
BENH SQOC NAU VIRUS G CAY SAN (Manihot esculenta) 45
Chu Pirc Ha, Ha Thi Quyén, Phgm Chau Thuy,
La Viét Hong, Pong Huy Gidi, Nguyén Quac Trung, L& Huy Ham

6. NGHIEN CUU KHA NANG SINH TRUONG VA PHAT TRIEN CUA
VI KHUAN Pectobacterium carotovorum GAY BENH THOI NHUN HANH, TOl
VA DANH GIA KHA NANG UC CHE CUA MOT SO LOAI HOAT CHAT
BAO VE THUC VAT BEN VI KHUAN TRONG PIEU KIEN in vitro 53
Ng6 Quang Huy, L& Quang Man, Nguyén Mganh Hung,
L& Thi Hang, Tran Th; Hoa, Nguyén Vin Tudt

7. DANH GIA BENH VANG LA GREENING
TREN CAY QUYT HONG (Citrus reticulata) TAIl HUYEN LAI VUNG,
TINH BPONG THAP 61

Lé Minh Tuong, Pinh Hoang Kha, L& Thi Ngoc Xudn, Lé Van Ving
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8. KHAO SAT HOAT CHAT POLYPHENOL VA KHA NANG KHANG OXY HOA
CUA LA LUA BI BENH BAC LA DO Xanthomonas oryzae pv. oryzae
KHI KICH KHANG BANG DICH TRICH LA SONG b0l 66
Nguyén Dirc g, D6 Van Tiia, Pham Tran Tuyét Mai,
Nguyén Thai Phic Thinh, Nguyén Bdc Khoa, Truwong Vin Xa

9. KHA NANG VA CO CHE KICH KHANG BENH BAC LA
KHI NGAM HAT GIONG KET HOP PHUN LEN LA LUA DICH TRICH
LA CO CUT HEO (Ageratum conyzoides) 73

Trieong Vin Xa, Tran Minh Hién, Nguyén Pdc Khoa

10. KHA NANG GIUP GIAM BENH BAC LA LUA CUA HON HOP
HAI VI KHUAN POl KHANG Bacillus safensis AG-131
VA Bacillus stratosphericus AG-62 84

Thai Quoc Khanh, Nguyén Pdc Khoa

11. TOI UU HOA MOI TRUONG NUOI CAY BE KICH THICH KHA NANG
TAO BAO TU CUA VI KHUAN DOl KHANG Bacillus safensis AG-131
PHONG TRI BENH BAC LA LUA 91
Thai Tran Anh Thu, Bii Khanh Vy,
Nguyén Quang Tién, Nguyén Pac Khoa

12. KHAO SAT HAM LUONG CUA HOP CHAT POLYPHENOL
VA KHA NANG KHANG OXY HOA TRONG LA LUA
O CAC GIAI POAN BENH BAC LA DO Xanthomonas oryzae pv. oryzae 97
Trieong Vin Xa, Nguyén Lam Trang Nha, Nguyén Quang Khwong,
Pham Thao Nguyén, Nguyén Pdac Khoa, Nguyén Pirc D6

13. XAC PINH TAC NHAN GAY BENH HEO XANH TREN CAY KHOAI LANG
VA PHONG TRU BENH BANG THUC KHUAN THE
TRONG DIEU KIEN NHA LUOI 105
Nguyén Van Phong, Huynh Thi Kim Ngan,
Poan Thi Kiéu Tién, Nguyén Th; Thu Nga

14. ANH HUONG CUA CAC CHUNG VI KHUAN VUNG RE BEN KHA NANG
SINH TRUONG, PHAT TRIEN, NANG SUAT VA TINH HINH BENH HAL
TREN CAY LUA TiM (Oryza sativa L.) TRONG PIEU KIEN NHA MANG 114

Nguyén Thi Huwong Cam, Tién Hupnh, Nguyén Vin Nam
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15.

16.

17.

18.

19.

20.

21.

22.

TUYEN CHON XA KHUAN VUNG RE CAY HO TIEU
CO KHA NANG KHANG Fusarium sp. VA TUYEN TRUNG Meloidogyne sp.
TRONG PIEU KIEN in vitro

Trinh Thi Huyén Trang, Tran Thi Phwong Hanh, L& Thj Thu Sa

ANH HUGNG CUA PO pH MOI TRUONG NUOI CAY
DEN SINH TRUONG VA POl KHANG CUA XA KHUAN
VOI NAM Colletotrichum sp. TRONG DIEU KIEN in vitro

V6 Thi Huéng Dwong, Lé Nam D6, Nguyén Phii Diing

KHAO SAT KHA NANG POI KHANG CUA XA KHUAN POI VOI NAM
Colletotrichum sp. GAY BENH THAN THU HAI NHAN (Dimocarpus longan)
TRONG PIEU KIEN PHONG THi NGHIEM

Lé Minh Tuong, L& Minh Quan, Lé Th; Ngoc Xuan

PHAT HIEN NAM Pestalotiopsis sp. GAY BENH BPOM LA

TREN LAN Dendrobium spp.
Huynh Th; Hong Phan, Tén Th; Kim Thoa, Tran Th; Van,
V6 Thi Thly Hué, Lé Pinh Bén, Biii Cach Tuyén

NGHIEN CUU XAC PINH THANH PHAN NAM CO iCH

TRONG DAT TRONG CAY CONG NGHIEP
Ngb Cong Hdu, V6 Thi Ngoc Quyén, Tran Giang Pai Nghia,
Tran Thi Van, Nguyén Ngoc Linh, Tran Piic Thang, Lé Pinh Pén

PHAN LAP VA BINH DANH NAM Colletotrichum gloeosporioides

GAY BENH THAN THU TREN CAY CAM TAI CAO PHONG, HOA BINH
Pham Quang Huy, Hé Manh Twong, Tran Thi Hoa,
Nguyén Thi Hong Ha, Lé Vin Manh, Chu Hoang Ha, Pé Tién Phét

NGHIEN CUU TAC NHAN GAY BENH VA ANH HUONG
CUA KY THUAT PON TIiA CANH PEN BENH PHAN TRANG TREN CAY TAO
TAINAM TRUNG BO

Mai Van Hao, Nguyén Vin Chinh, Nguyén Thi Bich Ngoc,

Phan Cong Kién, Nguyén Van Liém, Phgm Diing, Pham My Lién
BENH PHAN TRANG (Oidium heveae) HAI TAO
(Rhamnaceae: Ziziphus mauritiana) O CAC THOI VU CAT CANH KHAC NHAU
TAI NINH THUAN

Mai Van Hao, Nguyén Van Chinh, Phan Cong Kién,

Phan Van Tiéu, Vo Thi Kim Tram, Vo Duc Kha, Phgm My Lién
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140

148

156

163

171

182
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23.

24.

25.

26.

27.
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TRINH TU VUNG rDNA - ITS CUA NAM Pestalotiopsis spp.

va Colletotrichum spp. GAY BENH RUNG LA POM TRON TREN CAY CAO SU

O VIET NAM
Nguyén Pén Hiéu, Nguyén Th; Kim Uyén,
Nguyén Th; Thanh Trang, Nguyén Ngoc Mai,
Nguyén Phicong Vinh, Podn Nhéan Ludn va Nguyén Anh Nghia

DAC PIEM HINH THAI NAM Pestalotiopsis spp., Colletotrichum spp.
GAY BENH RUNG LA DPOM TRON MOGI PHAT HIEN TREN CAY CAO SU
TAI TINH BPONG NAI VA BINH PHUGC

Nguyén Pén Hiéu, Nguyén Th; Thanh Trang,

Nguyén Th; Kim Uyén, Nguyén Ngoc Mai,

Nguyén Phicong Vinh, Podn Nhéan Ludn va Nguyén Anh Nghia

BENH HEO RU PANAMA (Fusarium oxysporum sp.) TREN CHUOI O VIET NAM

VA PINH HUONG NGHIEN CcUU
Tran Thanh Diing

THANH PHAN NAM Colletotrichum GAY BENH THAN THU HAI SAU RIENG

TAI THANH PHO BUON MA THUOQT, TINH PAK LAK
Nguyén Van Nam, Nguyén Quéc Trung,
Ngé Vin Anh, Péao Thi Lan Hoa, P6 Thi Kiéu An

DANH GIA KHA NANG KY SINH TRUNG
TUYEN TRUNG Meloidogyne incognita CUA MOT SO DONG VI SINH VAT
PHAN LAP TAI TAY NGUYEN

Nguyén Van Nam, Pé Thi Kiéu An,
Pdo Thi Lan Hoa, Nguyén Van Bon

SU DUNG DICH CHIET TOI PHONG TRU
BENH THAN THU (Colletotrichum spp.) HAl OT CAY

V6 Thi Dung, Ha Minh Thanh, Vi Triéu Man, Nguyén Hoang Tién

ANH HUGNG CUA THAN SINH HOC TU VO QUA CA PHE

VA CHE PHAM Trichoderma BDEN SINH TRUONG, PHAT TRIEN

VA NANG SUAT CAY CA PHE VOI (Coffea canephora Pierre var. robusta)
D6 Thi Kiéu An, Trinh Cong Huyén Vy, Tran Thi Hué,
Nguyén Thi Hwong Cam, Trang Th; Nguyét Qué, Nguyén Vin Nam
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210
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30.

31.

32.

TONG HOP VA BDANH GIA HIEU LUC CUA NANO CHITOSAN/SALICYLIC
AXIT BOI VOI BENH POM NAU THANH LONG (Neoscytalidium dimidiatum)
TRONG BIEU KIEN NHA LUOI

Lé Nghiém Anh Tudn, Bui Duy Du, Phgm Tran Yén Nhi,

Pham Thanh Vii, Chu Van Khwong, Chu Trung Kién

NGHIEN CUU TUYEN CHON TO HOP GHEP HO TIEU CO KHA NANG
KHANG NAM Phytophthora capsici GAY BENH CHET NHANH

Duwong Thi Oanh, Tran Thi Diéu Hién,
Nguyén Quang Ngoc, Pham Th; Hoai, Nguyén Ba Huy

HIEU LUC PHONG TRU BENH THOI GOC CHAY NHUA
DO NAM Phytophthora spp. GAY HAI CAY CAM SANH (Citrus nobilis Lauriro)
CUA MOT SO LOAI THUOC TRU BENH

Tran Thi Thwong, Phan Ly Thiy Mai,

Nguyén Xuan Hoa, Mai Th; Hanh, Nguyén Thi Minh Nguyét

248

259

264
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